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1.
I N T R O D U C T I O N .
The Drummuck Group as defined  in  t h i s  paper f a l l s  e n t i r e ly  
w ith in  the one-inch Geological Map, Scotland, Sheet 14. i t  forms 
p a r t  of the  succession  in  the Craighead-Glenshalloch i n l i e r .  This 
e longa te , a n t i c l i n a l  i n l i e r  - which comprises a l l  the  Ordovician 
and S i lu r ia n  heds n o r th  of the Girvan v a l le y  - c o n s is ts  of th ree  
main b lo c k s :-  (1) Craighead H i l l ,  (2) Drummuck and Quarrel H i l l ,  
and (3) a le s s  w e ll-d e fin ed  n o r th -e a s te rn  block, e n t i r e ly  (Lap- 
worth, 1882, p i .  XXIV) or p a r t ly  (Geological l w Map, Scotland,Sheet 
14) d iv ided  by f a u l t i n g  from the Drummuck and Quarrel H i l l  b lock.
T A B L E  OF  S T R A T A  I N  T H E  
C R A I G H E A D - G L E N S H A L L O C H  I N L I E R .
The fo llow ing ta b le  embodies the  f in d in g s  of previous 
au thors  (Lapworth 1882, Peach and Horne 1899, Jones 1928, e tc . )  
and a lso  a d d i t io n s  proposed in  the  p resen t re v iso ry  paper 
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N O T E S  ON P R E V I O U S  R E S E A R C H .
An e a r ly  c o n t r ib u t io n  to  the read ing  of t h i s  succession  
was th a t  toy Murchison who d is t in g u ish e d  an ascending s e r ie s  
c o n s is t in g  of (1) la v as ,  (2) Craighead lim estone, (3) sandstone 
and conglomerate of Mulloch H i l l ,  and (4) Drummuck sha les  
(1851, pp. 143-146). Hugh M il le r ,  while d e fe r r in g  to  Murchi­
son, was not q u ite  sure th a t  the Drummuck beds succeeded those 
of Mulloch H il l  (1858, Everyman E d itio n , p. 299). The age and 
s t r a t ig r a p h io a l  order of the beds were no t s e t t l e d  u n t i l  
Archibald Geikie wrote a s u b s t a n t ia l ly  c o r re c t  summary i n t e r ­
p r e ta t io n  (1869, pp. 8 -10). I t  remained, however, fo r  lapworth, 
as p a r t  of h is  paper "The Girvan Succession ,"  to  p u b lish , in  
f u l l  d e t a i l ,  what i s  s t i l l  the d e f in i t iv e  account of the  in ­
l i e r  (1882, pp. 614-621). In t h i s  paper, which i s  i l l u s t r a t e d  
w ith  a la rg e  sc a le  map, the author in d ic a te s  a d iv is io n  of 
the Drummuck Group in to  lower (Q uarrel H il l )  and upper ( lady­
burn) p a r t s .  Peach and Horne in  the Geological Survey memoir 
(1899, pp. 522-526) c lo se ly  follow lapworth*s account. They 
emphasise the f a c t  th a t  south of the Girvan v a l le y  the  Drum- 
muok Group and the  Mulloch H i l l  Group do not appear. Since 
these  are  of considerab le  th ick n ess  - a t  l e a s t  750 f e e t  ( op. 
o i t . , pp. 81-82) - i t  i s  probable th a t  t h i s  i s  not due to  
f a u l t in g  but to  non -deposit ion . The Ordovician sequence south 
of the Girvan v a l le y  ends in  the Barren f la g s to n e s .  These 
succeed the Whitehouse Group - not recognised  no rth  of the
Girvan v a l le y  - the upper beds of whioh co n ta in  D ioellograptus 
oomplanatus ( lapw orth ), the index g r a p to l i t e  of the lower Ash- 
g i l l i a n .  The Barren f la g s to n e s  are  thus above the  e a r l i e s t  
occurrence of D. oomplanatus. and provide a l in k  connecting the 
southern  success ion  with th a t  in  the Craighead-Glenshalloch 
i n l i e r .  Before we ob ta in  a record  of the Upper A shg ill ian  
zonal g r a p to l i t e ,  D ioe llog rap tus  anoeps (N icholson), we have 
to  t r a v e rs e  the Barren f la g s to n e s  and the Drummuck Group to 
the h ig h es t  mudstones of the  l a t t e r  a t  South Threave where 
D. anoeps was c o l le c te d  by Mrs. Robert Gray, lapworth inco r­
r e c t l y ,  as i t  seems to  the w r i te r ,  placed these  mudstones 
beneath the " S ta r f i s h  Bed," a po in t whioh w i l l  be d e a lt  w ith 
p re se n t ly .
In  P la te  I I I  the outcrops of the Drummuck Group and the 
Mulloch H i l l  Group are term inated  by an eas t-w est f a u l t  th a t  
passes n o r th  of Craighead H i l l .  On the o ther hand, Lapworth 
(p . 622), fo llow ing Geikie, t r e a te d  the  conglomerate on whioh 
Trochraigue mansion-house stands as th a t  of Mulloch H i l l .  He 
a lso  considered c e r t a in  f la g s to n e s  dipping under the conglom­
e ra te  south  of the mansion-house as of Drummuck age (p. 620).
In t h i s  he d i f f e re d  from Geikie who had mapped them as b^ beds, 
peach and Horne d is t in g u ish e d  the conglomerate a t  Trochraigue 
as probably the Benan, and assigned the f la g s to n e s ,  from which 
they obtained  a cons iderab le  fauna, to  a p o s i t io n  not fa r  
above the Craighead lim estone (1899, pp. 504-505). Dr. J .  E.
Richey and Mr. Eokford came to the same conclusions , hut in  
o ther sh a ly -f la g s to n e s  overly ing  the conglomerate in  an old 
quarry  north-w est of Trochraigue House they found D ice llo - 
g rap tus m orris1 Hopkinson, whioh they thought might he of Ard- 
w ell f lag s to n e  age (Richey rep o r ted  by B ailey , 1927, p. 57). 
F u rther  suggestions on t h i s  question  w i l l  be made in  the next 
s e c t io n .
R E L A T I O N S  OF  T H E  D R U M M U C K
G R O U P  T O O L D E R  F O R M A T I O N S .
Such changes in  Lapwfcorth's d e s c r ip t io n  as are sug­
gested  under t h i s  heading mainly a f f e c t  the a rea  south of the 
f a u l t  bounding the n o r th  s ide  of Craighead H il l  ( P i .  I I I ) .  
Richey on the Geological Survey maps in te r p r e t s  the no rthern  
boundary of the lava exposures here as a l in e  of f a u l t ,  and 
the p resen t w r i te r  considers  th a t  the f a u l t  continues due 
westward to  cut o f f  the  Drummuck mudstones and the Mulloch 
H i l l  conglomerate. On the south s id e  of the f a u l t  as now 
drawn n e i th e r  Richey nor the w r i te r  has found any exposure 
of Drummuck or Mttllooh H i l l  type . There a re ,  however, a 
number of sha ly  ou tcrops, inc lud ing  those a lready  mentioned 
north -w est and south  of Trochraigue mansion-house, which have 
a very d i s t in c t iv e  appearance. They c o n s is t  of rap id  a l t e r ­
n a t io n s  of sandy w ith sha ly  bands. Two or more sudden changes 
of te x tu re  may occur in  an inch of s t r a t a ,  and the  bedding in
the  arenaceous la y e rs  o f ten  shows p e rc e p t ib le  grading. With 
the help of t h i s  i t  i s  p o ss ib le  to  determine with reasonable 
c e r t a in ty  th a t  th e  beds south of Trochraigue House are s te ep ly  
in v e r te d .  They have th e i r  o r ig in a l  base towards the  conglom­
e ra te  - presumably the  Benan - on which Trochraigue House 
s tan d s . They are thus younger than  the Benan conglomerate, 
and should be c o r re la te d  with the beds, ly in g  above the con­
glomerate in  the old quarry, whioh were regarded by Richey and 
Eckford as probably of Ardwell age. This conclusion i s  backed 
by the excep tiona l na ture  of the  sed im entation . Such ra p id ly  
a l t e r n a t in g  bedding i s  ty p ic a l  in  the Ardwell Group, and in  
p a r ts  of the Whitehouse and Barren f lag s to n e  form ations. I t  
i s  c e r t a in ly  no t found, in  the Ordovician succession  a t  Girvan, 
before the end of B a lc le toh ie  tim es or above the base of the 
Drummuck Group.
Other two exposures of a l t e r n a t in g  beds may be examined 
on the north-w est s ide  of Craighead H i l l .  They occur not f a r  
south of the  eas t-w est f a u l t  which I be lieve  forms the southern 
boundary of the  Drummuck Group. In  both oases the beds are 
seen c ro ss in g  the " t a i l s "  of g la c ia te d  la v a -h i l lo c k s .  In the 
more n o r th -e a s te r ly  th e  s t r a t a  a re  s te e p ly  in v e r te d , dipping 
a t  50° towards the lav as ,  the ju n c tio n  probably being a f a u l t .  
In  the o ther exposure the  a l t e r n a t in g  beds are v e r t i c a l .  No 
f o s s i l s  are  a v a ila b le  to  f i x  the age of the  beds. They may be 
equ iva len t to  the  Ardwell f la g s ;  or they  may be p a r t  of the 
Barren f lag s to n e  s u i t e .  They c lo se ly  resemble beds u su a l ly
taken as Barren f l a g s ,  which outcrop e a s t  of B la ir  mansion- 
house, on the north  s ide  of the eas t-w es t f a u l t .  These show 
grading, are not in v e r te d ,  and dip so u th -e a s t  a t  45°. somewhat 
s im ila r  beds of grey green mudstones with sandy s t re a k s  appear 
s t i l l  f a r th e r  north-w est in  much fa u l te d  country . The exposures 
of these  l i e  almost ex a c tly  200 yards north-w est of the s i t e  
of Glenmard. Again in  these  oases f o s s i l  evidence i s  not 
a v a i la b le ,  but the  uppermost l im it  fo r  such sedim entation  i s  
the base of the  Drummuck Group. I t  i s  in  view of t h i s  d i f f i ­
c u l ty  th a t  in  the accompanying map ( p i .  I l l )  i t  has been 
thought inadv isab le  to  attem pt to  map Ardwell and Barren f la g ­
stones s e p a ra te ly .
Ju s t  on the no rth  s ide  of the eas t-w es t f a u l t ,  in  a 
stream west of p lan tinhead  farmhouse, th e re  i s  an in te r e s t in g  
occurrence of a l t e r n a t in g  beds whioh must be considered by 
i t s e l f .  Here, Richey s t a t e s  th a t  the sha les  " c lo se ly  approxi­
mate in  s t r a t ig r a p h ic a l  p o s i t io n  to  the Craighead (S tinchar) 
lim estone whioh in  the f i e l d  they  apparen tly  o v e r l ie "  (Richey 
rep o r ted  by B ailey, 1927, p. 57). The g r a p to l i t e s  they oon- 
t a in  - Climaoograptus an tlquus Lapworth, Cl. l in e a tu s  E lie s  
and Wood, and Amplexograptus perexoavatus (Lapworth) - are 
regarded by Dr. E l ie s  as w ell up in  the G lenkiln ( op. o i t . , 
p. 58), i . e . ,  somewhere below the  B a lc le tch ie  Group. The 
p resen t w r i t e r ,  however, i s  in f luenced  by the  l i th o lo g y  of the 
beds, and i s  in c l in e d  to  take them as p o s t-B a lc le to h ie .  They 
are  grey  and purple f laggy  sh a les  w ith ra p id  a l te rn a t io n s  of
8 .
sandy and f in e r  la y e r s .  L i th o lo g io a lly  they d e f in i t e ly  f a l l  
in to  the same group as those a t  Trochraigue. On th i s  aooount 
they  may best be included in  the Ardwell Group, as i t s  e a r l i e s t  
member, d is t in g u ish e d  by the  lo c a l  name of P lantinhead f la g ­
s tones . Richey co n jec tu re s  th a t  the h i l l  which s t r e tc h e s  fo r  
h a l f  a mile e a s t  of th i s  exposure c o n s is ts  o f  "Benan Conglomer­
a te  (not exposed)" (Geological 6" Map, A yrshire , Sheet 1. SW.), 
but i t  may equa lly  w ell be made of Ardwell or Barren f la g ­
s tones , e i th e r  of whioh would provide a rock mass r e s i s t a n t  to  
w eathering.
R E L A T I O N S  OF  T H E  D R U M M U C K  G R O U P  
TO Y O U N G E R  F O R M A T I O N S .
At the n o r th -e a s te rn  ex trem ity  of the Drummuck Group 
outcrop, m od if ica tion  in  the Survey in t e r p r e t a t i o n  must a lso  
be proposed. High Mains farmhouse s tands on Mulloch H i l l  con­
glom erate, d ipping s te e p ly  to  the  e a s t .  One hundred yards west 
of the farmhouse th e re  i s  an elongate h i l lo c k  of buff-w eathering  
sandstone dipping under the conglomerate a t  45°. This outcrop 
i s  mapped by the Survey (G eological 6" Map, A yrshire , Sheet I .  
NE.) as Drummuck Group, but the  f o s s i l  evidence excludes t h i s  
p o s s i b i l i t y .  The fauna i s  l ik e  th a t  of the Mulloch H i l l  Group 
w ith  abundant M e r is te l la  sp. I t  i s ,  however, s p e c ia l ly  char­
a c te r is e d  by " O rth is"  s a g i t t i f e r a  McCoy, a f o s s i l  ty p ic a l  of 
the  H im ant beds in  Wales, but unknown in  the main p a r t  of the
Mulloch H il l  Group. I t  i s  tru e  th a t  peach and Horne recorded 
w0,f. s a g i t t i f e r a  from the Mulloch H i l l  sandstone (1899, pp. 529- 
530), hut Dr. Reed showed th a t  the spec ies  in  question  i s  d i s ­
tin g u ish ed  by a b ilobed c a rd in a l  p rocess , and described  i t  as 
Stropheodonta ( Brachyprion) oolumbana (1917, pp. 896-897). A 
f re sh  d isc u ss io n  of the a f f i n i t i e s  of these  species i s  appended 
(vide i n f r a , pp. 36-40 ). The newly d is t in g u ish e d  sandstone 
y ie ld in g  "0". s a g i t t i f e r a  may be spoken of as the High Mains 
s a n d s to n e ^ a n d  t r e a te d  as basal member of the Mulloch H il l  
Group.
Another s t r i p  of the High Mains sandstone, dipping 
n o r th -e a s t  a t  55° under the  conglomerate, occurs 300 yards west- 
south- west of High Mains on a s teep  slope fac ing  towards the 
burn (p i .  I I I ) .  This outcrop i s  apparen tly  continued west of 
the burn in  an old quarry  of slabby sandstone dipping a t  30° 
under the Mullooh H i l l  conglomerate. The n e a re s t  exposure of 
Drummuck s t r a t a  c o n s is ts  of f in e ,  s p l in te ry  mudstones ty p ic a l  
of the lower d iv is io n  of the Group. The absence here of the 
sand ie r  and more massive upper d iv is io n  p o in ts  almost c e r t a in ly  
to an unconformity such as i s  shown in  p la te  I I I .  On th i s  
in t e r p r e t a t i o n  the High Mains sandstone would re p re se n t  the 
f i r s t  stage of a t r a n sg re s s io n  in  Mulloch H i l l  tim es.
A fu r th e r  ohange a f f e c t s  mapping r a th e r  than s t r a t ig ra p h y .
(1) In a table of s tra ta  Lapworth (p. 618) makes one reference to "High Maine 
beds," meaning sandstones inmediately above the Mulloch H ill conglomerate, 
but he does not repeat the term in  the tex t of h is  paper, and i t  was not 
adopted by Peach and Home. I  have, in  these circumstances, ventured to 
use the  name "High Mains sandstone" in a d iffe ren t connotation, fo r  the 
sandstones below the conglomerate, since no other appropriate topographical 
name i s  availab le.
lo .
Two sandstone exposures, r e s p e c t iv e ly  one th i r d  of a mile 
north-w est and one q u a r te r  of a mile no rth -north -w est of Wood- 
head farmhouse were mapped by the Survey (G eological 6" Map, 
A yrshire , Sheet I .  SW.) as "?Barren F la g s to n e s .” They are , 
however, l i t h o lo g ic a l ly  in d is t in g u is h a b le  from the lower Old 
hed sandstone in  the near neighbourhood to  no rth  and west. The 
boundary of the I .  0. R. S. has been a l te r e d  accord ingly  in  
P la te  I I I .
D I V I S I O N S  OF  T H E  D R U M M U C K
G R O U P .
A fter t h i s  d ig re s s io n  regard ing  ad jacen t o lder and 
younger s t r a t a ,  we may conclude th a t  the Drummuck Group as 
now defined  extends from an indeterm inate  a rea  on the west of 
B la ir  H i l l ,  through Drummuck farm, and Threave Glen, to  
Quarrel H i l l .  The r u in  of "Auld t h o r n s " ^  stands on a fa u lte d  
s t r i p  of the Drummuck beds, which continues a t  l e a s t  as fa r  
as the s te e p ly  in c is e d  burn se p a ra t in g  Quarrel H i l l  from High 
Mains. The Group i s  bounded below by the  Barren f la g s to n e s ,  
and above by the Mulloch H i l l  conglomerate, except a t  i t s  
n o r th -e a s t  ex trem ity  where we f in d  the High Mains sandstone.
(2) Lapworth uses the term "AnIdthorns H ill” fo r the escarpment on whieh the 
ruin that he and other geologists have termed "Auld thorns" stands (Lapworth, 
p. 617, p i .  XECV, Peach and Home, pp. 523, 524). Local Inquiries and the 
Ordnance maps do mot support the use of these names. They were probably 
coined with reference to a number of weatherbeaten hawthorn trees  near the 
ru in , the o rig ina l nmae of whieh, I  am told, was Quarrel H ill House.
1 1 .
The t e r r i t o r y  occupied i s  ahout th ree  m iles long from south­
west to  n o r th -e a s t ,  and h a l f  a mile broad.
The su b d iv is io n  of the Drummuck Group depends upon the 
s h e l ly  faunas, and i s  complicated by the f a c t  t h a t  d i f f e re n t  
k inds of f a c ie s ,  sandy and muddy, are p re se n t .  A d iscussion  
of these  has been included in  an e a r l i e r  paper (lamont, 1934, 
pp. 170-176). S e s s i le  forms l ik e  the Braohiopoda, i t  may be 
accepted , depend la rg e ly  upon s u i ta b le  s e a - f lo o r ,  c u r re n ts ,  
e t c .  T r i lo b i te s  are le s s  d e f in i t e ly  r e s t r i c t e d .  They probably 
migrated between c o n tra s t in g  f a c ie s .  Species l iv in g  in  o f f ­
shore w aters may, l ik e  the modern Limulus. have come to the 
sandy shallows to  depos it  t h e i r  eggs. This does not mean th a t  
a form l ik e  p roetus  g irv an en s is  E theridge and Nicholson, which 
i s  by f a r  the  most abundant f o s s i l  in  the muds a t  the c l i f f  
s e c t io n  ( l o c a l i t y  8) and a t  South Threave, i s  anything l ik e  so 
common in  the  sandy " S ta r f i s h  Bed." But on the evidence of 
the t r i l o b i t e s  we can d is t in g u is h ,  i r r e s p e c t iv e  of f a c ie s ,  a 
lower Drummuck and an Upper Drummuok su ccess io n :-
The LOWER DRUMMUOK inc ludes  (a) the conglomerate and sandy 
g r i t s  which form the base of the Drummuck Group a t  "Auldthorns" 
and on Quarrel H i l l  ( l o c a l i t i e s  1 and 2 ) ,  (b) the f in e  green 
mudstones of Quarrel H i l l  in  whioh two horizons on the e a s t  
brow of the h i l l ,  d iscovered by Mr. T. MacTeggart, have now 
been s tu d ied  ( l o c a l i t i e s  3 and 4 ) ,  and ( o) a s tra tum  of sh e l ly  
sand, the "Crinoid Bed" of Quarrel H i l l ,  which l i e s  a t  a h igher 
horizon  with f in e  mudstones above and below ( l o c a l i t i e s  5 and 6).
The UPPER DRUMMUCK inc ludes (d) r a th e r  massive mudstones, 
followed by (ej the " S ta r f i s h  Bed," ju s t  above a po in t where a 
t r i b u t a r y  from Quarrel H i l l  jo in s  the Ladyburn ( l o c a l i t y  7), 
and ( f )  a sandy mudstone whioh makes a no tab le  outcrop in  the 
c l i f f  s e c t io n ,  a hundred yards no rth  of the " S ta r f i s h  Bed," 
before the r ig h t-a n g le d  bend in  the Ladyburn ( l o c a l i t y  8 ) .
This mudstone from i t s  l i th o lo g y  and f o s s i l s  i s  the same as 
th a t  a t  South Threave ( l o c a l i t i e s  9 and 10), and a s u i ta b le  
name to include both i s  Ladyburn mudstones. As a lready  men­
tioned  Lapworth in  h is  account (pp. 619-620) has s ta te d  th a t  
these  mudstones u n d e r l ie  the ’’S ta r f i s h  Bed." He did not recog­
n is e ,  however, the small f a u l t  e a s t  of South Threave farmhouse, 
shown in  the 1933 e d i t io n  of the Geological 1" Map, Scotland, 
Sheet 14 (a lso  on P I. I I I ) .  Apparently t h i s  led  him to  con­
s id e r  the beds w ith D ioe llog rap tus  anoeps. exposed opposite 
South Threave, as o lder  than the " S ta r f i s h  Bed" f a r th e r  up 
stream . The beds a t  South Threave occur much neare r  the MU1- 
loch H i l l  conglomerate than does the " S ta r f i s h  Bed." Moreover, 
the t r i l o b i t e  assemblage a t  South Threave c lo s e ly  a s so c ia te s  
the mudstones a t  th a t  l o c a l i t y  w ith  those in  the c l i f f  se c t io n  
( l o o a l i t y  8 ) .  This view th a t  the South Threave beds are 
younger than the " S ta r f i s h  Bed" has been advanced v e rb a l ly  by 
Dr. J .  P rin g le  during d i f f e r e n t  exourions to  the  Girvan d i s t r i c t .
The p a la e o n to lo g ic a l  reasons fo r  the se p a ra t io n  of the 
Lower and Upper d iv is io n s  of the Drummuck Group may be b r i e f ly  
summarised. As regards  the T rinuo le idae , a l l  the Lower Drummuck
horizons y ie ld  G ryp to lithus p o r t lo c k i i  v a r .  nov. g irv a n e n s is . 
sometimes a s so c ia te d  with T re ta sp is  s e t io o rn is  (H isinger) v a r . 
Both v a r i e t i e s  are  a l l i e d  to  those from the K il le y  Bridge beds, 
Pomeroy (F earnsides , E l ie s ,  and smith, 1907). In the Upper 
Drummuck the  common t r in u o le id s  are  T re ta sp is  g ran u la ta  (Wahlen- 
berg) Stunner, 1930, and T re ta sp is  a f f .  o e r io id e s  (Angelin), 
which have a f f i n i t i e s  r e s p e c t iv e ly  with Lower Trinuoleus shale 
and Upper Chasmops lim estone spec ies  in  Norway, e tc .  A study 
of the Calymenidae leads to  the same d iv is io n .  The Lower 
Drummuck may see the  en try  of Galymene drummuokensls (R eed), 
but the c h a r a c te r i s t i c  spec ies  are  C. c f . meeki F oerste  and 
very  occasional C. a f f .  drummuokensls. The l a t t e r  Mr. J .
S h ir ley  b e liev es  to  be id e n t ic a l  w ith a spec ies  from the Oaly- 
mene beds, near Cautley, Yorkshire, described  by Professor 
Marr as Upper Caradooian (1913, pp. 3, 5 ) , although probably 
Lower A sh g iI lian . The common Upper Drummuck calymenid i s
0. drummuckensis. In o ther fam il ie s  a t  l e a s t  one oyphaspid, 
Qypha8pis rotunda sp. nov., i s  s p e c ia l ly  ty p ic a l  of one lo c a l ­
i t y  in  the Lower Drummuck, while d i s t in c t iv e  spec ies  from the 
Upper Drummuck are P h i l l i p s i n e l l a  parabola  (Barrande) and 
p ro e tu s  g i rv a n e n s is . The former i s  q u ite  oommon a t  l o c a l i t y  
8, and the l a t t e r  i s  abundant throughout the Ladyburn mud­
s to n es ,  but they  do not oocur in  the mudstones of the Lower 
Drummuck.
So f a r  as the  brachlqpods are concerned, the  b iggest 
c o n t ra s t  may be drawn between those of the "Crinoid Bed,"
Lower Drummuck, and those of the " S ta r f i s h  Bed," Upper Drummuck. 
The two commonest species  in  the "Crinoid Bed" are gardenia 
so o tio a  gen. e t  sp . nov. and Braohyprion matutinum sp. nov., 
both unknown in  the Upper Drummuck. Other d i s t in c t iv e  Lower 
Drummuck spec ies  recorded in  the l a t t e r  p a r t  of th i s  paper are 
Leangella d isouneata  sp. nov. and Stropheodonta b l l i x  sp. nov.
I t  i s  i n t e r e s t i n g  a lso  to note th a t  while N ic o le l la  aotoniae 
v ar . a s te ro id e a  Reed appears in  the "Crinoid Bed" and in  the 
" S ta r f i s h  Bed," the re  i s  a lso  p resen t in  the lower of the two 
a form approximating r a th e r  to  the more widespread N. aotoniae 
( Sowerby).
While th e re  are these  noteworthy d if fe re n c e s ,  i t  must 
be remembered th a t  many spec ies  of t r i l o b i t e s ,  brachiopods, 
e t c . ,  are common to horizons in  both the lower and Upper 
d iv is io n s  of the Croup, though fa o ie s  changes prevent almost 
any spec ies  except parm orthis e le g an tu la  v ar . drummuokensls 
(Reed) from occurring  a t  every l o c a l i t y .  A po in t whioh may 
a lso  be noted in  t h i s  connection i s  th a t  while muddy beds in  
the Drummuck Croup seem fo r  the most p a r t  to  y ie ld  th e i r  
o r ig in a l  in h a b i ta n ts  as f o s s i l s ,  sandy beds appear to give a 
mixed assemblage swept up from both sand and mud, so th a t  to  
determine a o tu a l  sand-dw ellers  a su b tra c t io n  process i s  
needed. Typical sandy brachiopods common to both d iv is io n s  
of  the  Drummuck Croup are D in o r th is  poroata  (McCoy), Glyp- 
t o r t h i s  o r isp a  (MoCoy), N io o le l la  aotoniae v a r .  a s te ro id e a  
Reed, and probably A u s t in e l la  th ra iv e n s is  (Reed).
An o u t l in e  fauna of the  Lower Drummuck Croup i s  as follows
L o ca li ty  1. -  Basal conglomerate, south of "Auldthorns" ru in .
TRILOBITA.
Cryptolithus portlock ii va r. nov. girvanenala.
BRACHIOPOEA.
Schizophorella f a l l a i  (S a lte r).
P latystrophia b ifo rata  (Schloth).
N icoleila aotoniae (Salter) var.
Glyptorthis eriapa (McCoy).
Dlnorthis porcata (McCoy).
PtrmorthiB elegantula var. dramnmckenaia (Reed).
Leptaena rhomboidalis Tar. y Reed.
Brachyprlon matutinum sp. nov.
Christiania tenulclnota (McCoy).
Leangella disouneata sp. nov.
Strophomena valens Reed.
Eochonetea advena Reed.
Rhynchotreta cuneata (Dalman) var.
The assemblage consists almost en tire ly  of brachiopods with occasional 
corals -  Petraia  sp ., e tc . -  and a few pleurotomariids.
L o ca li ty  2. -  Basal g r i t ,  escarpment north-w est of "Auldthorns"
ru in .
TRILOBITA.
Crypto11thus portlock ii var. nov. girvanensia.
BRACHI0P0D1.
Parnorthis elegantula v a r . drumnuckenais (Reed).
Eochonetea advena Reed.
L o ca li ty  3. - Quarrel H i l l  mudstones (lower h o r iz o n ) , east hrow
of Quarrel H i l l .
TRILOBITA.
Cryptollthus portlockii var. nov. girvanensla.
Tretaspis se tico m ls (Hisinger) var.
Eoharpes horael Reed.
Stygina l a t i f  xt>ns (Portlock).
Illaenua sp.
Cyphaspi8 rotunda sp. nov.
Cyphaspls sp. nov.
Encrinurus multisegmentatus Portlock var.
Cybele sp.
Calymeae c f . meeki Foerste.
Calymene a ff . drunmuckensis.
Phacops (Pterygometopus) retardatus Reed.
BRACHIOPOM.
Lingula sp.
Philhedra drumnaickensls Reed.
Schlzophorella fa llax  (S a lte r).
Platystrophia b ifo ra ta  (McCoy).
Skenidioides lewisi (Davidson) var.
Dinorthis porcata (McCoy).
Yellamo ascendens (Davidson).
Parmorthls elegantula var. drummuckanals (Reed).
Leptaena rhomboidalis var. yReed.
Strophone11a sp.
Soverbyella subcorrugate11a (Reed).
Strophomena valens Reed.
Bochonetes advena Reed.
Trlplecia ln su laris  (Eichwald).
Dajia cymbula var. girvanensis Reed.
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GASTROPODA.
Archinacella sp.
Slnnites snbrectangularis Reed.
Kbkenospira lin g ia lis  var. girvanensls Reed.
Bncanlopsls n lco li Reed.
Zonodlscua grayae Reed.
Trematonotus c f . portlock! Reed.
Omosplra o r!en ta ils  Donald.
Lophosplra in s ta b llls  Donald.
Lophosplra c f. b icincta  (Hall).
Lophosplra spp.
Cyrtostropha robust a Donald.
Bembexia sp.
Eccyliomphalns c f . bucklandl Portlock.
LAMELLIBRANCHIA.
Byssonychla rad la ta  (H all).
Cyrtodonta cf • gibbosa Wheelton Hind.
Nucula c f • varlcosa S a lte r.
Nuculana curta Wheelton Hind.
Ctenodonta c f . d lssim ills  (Portlock).
Ctenodonta c f. eastnorl (Portlock).
CEPHALOPODA.
Phragmoceras sp.
TETRACQRAIJA.
Petraia  sp.
CHAETOPODA.
Cornulites sp.
Some of the specimens referred  to in  th is l i s t ,  from lo ca lity  3, are 
in the co llections of Mr. J . L. Begg, Glasgow, and Mr. H. G. VeTers, London.
L oca li ty
L o ca li ty
4. - Quarrel H il l  mudstones (h igher horizon) eas t
brow of Quarrel H i l l .
TRILOBITA.
Cryptolithus portlock ii var nov. girvanensls.
Ampyx (Lonchodomus) drummnckensls Reed.
Encrinurns sp.
Calymene c f. mseki Foerste.
Phacops (Pterygometopus) re tarda tus Reed.
Phacops (? Pterygometopus) quarrelensls Reed.
BRACHIOPODA.
Schizophorella fa llax  (S a lte r).
Parmorthis elegantula var. drumauckensis (Reed).
Leptaena rhomboidalis var. yReed.
Sowerbyella subcorrugatella (Reed).
Strophomena valens Reed.
C hristiania tennlcincta (McCoy).
Eochonetes advena Reed.
GASTROPODA.
Hyolithes (Orthotheca) sp.
CHAETOPODA.
Cornulltes sp.
5. - "Crinoid Bed" of Quarrel H i l l  (sandy f a c ie s ) ,
ea s t  brow of Quarrel H i l l .
TRILOBITA.
Ciyptollthus portlock ii var. nov. girvanensls.
Tretaspis se tlco m ls  (Hisinger) var.
Eoharpea horns1 Reed.
Asaphus sp.
Illaenus sp.
Lichas (Hamiarges) sp.
Encrlnurua multisegmentatus Portlock var. 
Calymene c f . meekl Foerste.
Calymene sp.
Cheirurus sp.
Phacops (Pterygometopus) retardatus Reed. 
BRACHIOPODA.
Llngula sp.
Philhedra drumauckensis Reed.
Schizophorella fa lla x  (S a lte r) .
Skenidioides lewis! ra r .  asteroidea (Reed). 
Nicole11a aetoniae war. asteroidea Reed. 
N icolella aotoniae (Sowerby) ? war.
Glyptorthis crispa (McCoy).
A ustlnella thra^lvensls (Reed).
Austine11a ? c f. subplicate lla  (Reed).
Vellamo ascendens (Davidson).
Dahaanella ( s . l . )  c f. federata Reed.
Parmorthis elegantula var. druaauckensls (Reed). 
B llobltes sp.
Lsptaena rhomboidalis var. yReed.
Sampo ru ra lis  (Reed).
Leangella dlscuneata sp. nov.
Sowerbyella subcorrugatella (Reed).
Sowerbyella sp.
Brachyprlon matutinum sp. nov.
Fardenla acotica sp. nov.
Strppheodonta b llix  sp. nov.
C hristian ia  tenuicincta  (McCoy).
Strophomena c f • slmulans McCoy.
Eochonetes advena Reed.
Camarotoechia sp.
Zygospira sp.
Dayla cymbula va r. girvanensls Reed.
GASTROPODA.
Zonodiscus grayae Reed.
Hormotoma sp.
Hyolithes (Orthotheca) sp.
SPONGIAE.
RhoeiacpongijL mactaggarti sp. nov.
TETRACORALLA.
Petraia  sp.
CHAETOPODA.
Cornulites sp.
These species are accompanied by a large number of crinoid ossicles, 
but cups have not yet been found.
L o ca lity  6. - "Crinoid Bed" of Quarrel H i l l  (sandy f a c i e s ) ,  h a l f
m ile n o r th -e a s t  of G len lochrie .
TRILOBITA.
Cryp to l l  thus portlocld.1 var. nov. girvanensls.
Encrlnurus sp.
BRACHIOPODA.
Parmorthls elegantula var. girvanensls (Reed).
Sowerbyella sp. 
gardenia scotlca sp. nov.
Crinoid oss ic les .
For fau n a l l i s t s  of Upper Drummuck speoies reference 
may be made to  the monographs on Girvan f o s s i l s  by Etheridge 
and Nicholson (1878-80), F. R. Cowper Reed (1903-B, 1908, 1909, 
1914, 1917, 1931, 1933, e t c . ) ,  Wheelton Hind (1910), F. A. 
Bather (1914). Other important works in  whioh many Drummuck 
f o s s i l s  are  described  inc lude J .  Donald (1902, 1906, 1924),
1. L. S la te r  (1907), Reed (1920-21), and W. K. Spencer (1914 - 
in  p ro g re s s ) . in  these  monographs p r a c t i c a l ly  a l l  the Drum­
muck f o s s i l s  are from the Upper Drummuck of the p resen t paper.
C O R R E L A T I O N  W I T H  O T H E R
A R E A S .
The A 8hg illian  has been defined  in  two ways, by i t s  
g r a p to l i t e s  and by i t s  t r i l o b i t e s  (o f .  Watts, 1929, pp. 72-73). 
According to  g r a p to l i t e s  th e re  are two zones:-
2. D ioellog rap tus  anoeps.
1. D ioe llog rap tus  oomplanatus.
According to  t r i l o b i t e s  th e re  are a lso  two recognized zones:-
2. phacops muoronatus B ro n g n ia r t .
1. p h i l l i p s l n e l l a  p a rab o la .
The g r a p to l i t e  and t r i l o b i t e  zones do not correspond exac tly .
The Drummuck Group i s  c e r t a in ly  A sh g il l ia n  according to  
g r a p to l i t e s ,  s ince  p . oomplanatus has been found in  the Upper
Whitehouse Group, while p . anoeps ocours in  the Ladyburn mud­
stones a t  the top of the Drumrauok Group. The same ladyhurn 
mudstones y ie ld  p. p a rab o la , hut the higher t r i l o h i t e  zone of 
P. muoronatus i s  not rep re sen ted . I t  may he oonoluded th a t  
much of the Upper A sh g il l ian  i s  absent owing to the unconform­
i t y  which se p a ra te s  the Drummuck Group from the Mullooh H il l  
Group.
During t h i s  re se a rc h ,  on the advice of Mr. j .  S h irley , 
sp e c ia l  care  was taken to  look fo r f o s s i l s  such as Qalymene 
quadrat a W. B. R. King, th a t  might r e l a t e  any p a r t  of the Girvan 
A sh g il l ian  w ith the Dolhir beds which come ju s t  above the p. 
parabo la  beds on the Welsh border. The new Calymene a f f .
formations
drummuckensis may be common to  bothy, but on the whole i t  does 
not seem th a t  the Ladyburn mudstones reach as high as the base 
of the D olhir beds. I t  would seem most l ik e ly  th a t  the h ighest 
beds a t  Girvan correspond with p h i l l l p s i n e l l a  parabola beds 
elsewhere in  the B r i t i s h  I s l e s ,  and th a t  they reach - and 
l i t t l e  more - the lower p a r t  of the D ioellograp tus  anoeps 
horizon . The Lower Drummuck beds l i e  below the horizon of 
P. p a ra b o la . They appear to  f a l l  along with the Barren f la g ­
s tones  w ith in  a lower d iv is io n  of the A sh g ill ian  than has so 
f a r  been defined by means of t r i l o b i t e s  in  t h i s  country, in to  
t h i s  d iv is io n  would f a l l  a form ation l ik e  the Calymene beds 
of the  Cautley a rea  in  Yorkshire, which have so fa r  been r e ­
garded as Upper Caradooian (Marr, 1913, p. 5 ) .
The c lo s e s t  p a r a l l e l  to the Drummuck Group, i t  has been 
supposed, i s  to  be found in  the D ese rtc rea t  Group, in  pomeroy, 
I re la n d .  F earnsides , E l ie s ,  and Smith c o r r e la te  the two suc­
cess ions  in  t h e i r  e n t i r e ty  (1907, pp. 116-117):-
DESERTCREAT GROUP. DRUMMUCK GROUP.
Tirnanskea beds. Threave beds.
K il le y  Bridge beds. Trinucleus mudstones.
Bardhessiagh beds. Quarrel H il l  beds.
But, although the I r i s h  and S c o tt ish  faunas have many s t r ik in g  
p o in ts  of c o n ta c t ,  th i s  c o r r e la t io n  oannot be supported on an 
exact p a la eo n to lo g ic a l  b a s is .  The d iscovery  of C rypto lithus 
p o r t lo o k i i  v a r .  nov. g irv a n e n s is , a v a r ie ty  probably a l i t t l e  
f u r th e r  advanced in  the evo lu tionary  sca le  than S a l t e r ’s 
sp e c ie s ,  seems to  put the Lower Drummuok beds on a s l ig h t ly  
higher horizon  than the K il le y  Bridge beds. At the same time 
the Upper Drummuck beds are almost c e r t a in ly  o lder than the 
Tirnanskea beds, fo r  the l a t t e r  y ie ld  phaoops muoronatus in  
th e i r  lower p a r t  ( op. o i t . ,  p. 111). I t  i s  t ru e  th a t  p. muo­
ronatus  i s  a s so c ia te d  in  the Tirnanskea beds with D ioellograptus 
oomplanatus, but the l a t t e r  i s  known to  overlap  in to  the zone 
D« anoeps (E l ie s  and Wood, 1914, p. 518). To sum up :-  
The Upper Drummuck beds appear to  be mainly o lde r  than the 
Tirnanskea beds. The Lower Drummuok beds are p o ss ib ly  s l i g h t ly  
younger than the K il le y  Bridge beds.
F. A. Bather (1913) c o r re la te d  the Drummuck Group, 
from which a t  th a t  time only the  f o s s i l s  of the  Upper Drum­
muck were p roperly  known, w ith  the K ildare lim estone (Reynolds 
and Gardiner, 1896) in  I re lan d ; with the Keisley limestone 
(Reed, 1896, 1897), which is  the same as the Staurocephalus 
lim estone (Watts, 1929, p. 65), in  the Lake D i s t r i c t ;  with 
th e  Rhiwlas beds con ta in ing  abundant F h i l l l p s in e l l a  parabola 
(E l ie s ,  1922, pp. 167, 172) in  North Wales; and with the top 
of the Sholeshook lim estone (c f .  Marr, 1907, p. 63) in  South 
Wales. Dr. E lie s  accepts these c o r re la t io n s  (op. c l t . p. 168) 
but p o in ts  out th e re  are  great faunal c o n tra s ts ;  two are'as 
may y ie ld  C he iru rid s , Lichads, and Remopleurids, and ye t have 
no species  of these  in  common. In the  case of c o r re la t io n  
by s e s s i l e  forms l ik e  th e  Brachiopoda, the divergences in  
fauna a re  probably ju s t  as confusing. After making allowance 
fo r th e  f a c t  th a t  so many s e s s i l e  and se m i-se ss ile  marine 
in v e r te b ra te s  are  lo c a l i s e d  in  d e f in i t e  sedimentary f a c ie s ,  
we a re  s t i l l  confronted with the p o s s i b i l i t i e s  of muddy w ater, 
deep w ater, and land , as b a r r i e r s .  And again , i f  we judge 
from the  in v e r te b ra te s  in  modern se as ,  the degree of faunal 
r a d ia t io n  must have been very v a r ia b le .  I t ,  th e re fo re ,  may 
be necessary , even w ith in  the B r i t i s h  I s l e s ,  to  understand 
the  recogn ised  c o r re la t io n s  in  a ra th e r  general way.
E lsa Warburg (1925, p. 412, e t c . )  c o r r e la te s  the 
K eisley  lim estone w ith  the Upper Leptaena lim estone in  Dalarne
Sweden. This is  taken to  correspond w ith  Kjaer*s Etage 5 in 
Norway. We may here remark th a t  the Drummuck Group from some 
of i t s  t r i l o b i t e s  (v ida su p ra , page 13 ) must f a l l  r a th e r
low in  th e  Norwegian A sh g il l ia n ,  and may include beds s t i l l  
r e ta in e d  as Caradocian, for s t r a t ig r a p h ic a l  expedience, by 
Norwegian g e o lo g is ts  (see St^rmer, 1934, pp. 330-35], 336).
F. Schmidt !s c o r r e la t io n  (1882, pp. 523-524), which has been 
g en e ra lly  accep ted , jo in s  Etage F of the East B a lt ic  region - 
the  Lyckholra F  ^ and the Borkholm Fg -  with the Upper Leptaena 
lim estone (Warburg, 1925, p. 420). I t  has re c e n t ly  been d i s ­
covered, however, th a t  a t  l e a s t  p a r t  of the  Upper Leptaena 
lim estone contains black sha les  with B i rk h i l l  g r a p to l i t e s .
G. A. Troedsson makes th is  d iscovery  a ground fo r  a general 
a t ta c k  on the s ta tu s  of Scandinavian s t r a t a  a t  p resen t assigned 
to  the  Upper Ordovician. He would draw the  O rdov ic ian-S ilu rian  
boundary some d is tan ce  below the horizon of Fhacops mucronatus, 
and above th a t  of D ice llog rap tus  complanatus. The zone of
D. anceps has not y e t  been found in  Sweden, and may be r e ­
p resen ted  by a h ia tu s  (1929, pp. 179-180). On th is  bas is  he 
would put th e  e n t i r e  Leptaena lim estone, the Borkholm, and 
th e  Norwegian Etage 5b in to  th e  S i lu r ia n ,  leav ing  i t  an open 
q ues tion  whether th e  Lyckholm and Etage 5a are  to  follow 
(p. 181). I f  Troedsson i s  r i g i t ,  th is  des troys  Warburg*s 
a s s o c ia t io n  of th e  Upper Leptaena lim estone w ith the Keisley 
lim estone and w ith th e  p resen t w rite r»s  Upper Drummuck Group. 
The Norwegian c o r r e la t io n  of the Drummuck beds, however, s t i l l
holds good, and i t  seems th a t  Troedssonfs O rdovician-S ilurian  
boundary l i e s  in  much the same p o s i t io n  as th a t  a t  which the 
Drummuck Group te rm in a te s .  The qu es tio n  of the Ordovician- 
S i lu r ia n  boundary w i l l  be d iscussed  f u r th e r ,  a t  the end of th is  
s e c t io n ,  in  connection w ith  views by E. 0. U lr ich .
In Bohemia the  horizon of th e  Drummuck group appears 
to  f a l l  w ith in  Dg of Barrande, and 2d of Katzer (1889, 1902).
When we come to  long range c o r re la t io n s  of European
with American s e r i e s ,  we must recogn ise  the  f a c to r  of faunal 
%
r a d ia t io n  as an even more formidable d i f f i c u l t y ,  and dependence 
must u su a l ly  be placed on other data  than s p e c i f ic  correspond­
ence. Schuchert (1916, pp. 499-500) gives the range of 60 
p e r c e n t ,  of l iv in g  marine in v e r te b ra te s  as between 2 , 0 0 0  and 
3,000 m iles , while only 5 per c e n t . have a co as ta l  d i s t r ib u t io n  
of over 5 , 0 0 0  m iles . In t r a n s a t l a n t i c  comparisons, th e re fo re ,  
we cannot look fo r  many exact co incidences. This view n a tu r ­
a l l y  im plies non-acceptance of th e  theory of co n tin en ta l  d r i f t  
so f a r  as B r i ta in  and America are  concerned. There i s  marked 
a f f i n i t y  of many S c o t t ish  Ordovician f o s s i l s  (see P. E. Ray­
mond, 1925, pp. 168-169 and 179-180; and Bradford W illard , 1928, 
pp. 307-309) to  North American species of s im ila r  age. But, 
th e re  is  an almost e n t i r e  absence of id e n t ic a l  American and 
S c o t t i s h  sp e c ie s ,  and th i s  a ffo rd s  evidence ag a in s t a former 
proxim ity  of the  d e p o s i ts .
Probably the  most in t e r e s t i n g  American p a r a l l e l s  with 
c e r t a in  Drummuck f o s s i l s  are found among the  Upper Ordovician
faunas of Perc^, Quebec. The Perc£ faunas, which are  mostly 
of Middle and Upper Richmondian age, compare in  a general way 
w ith  th e  Lower and Upper Drummuck of Scotland and with the 
Lower A sh g il l ia n  of the Lake D is t r i c t  (Schuchert, 1930, p. 170). 
Some im portant a d d i t io n a l  evidence on th is  po in t from th is  side 
of the  A tla n t ic  is  co n tr ib u ted  in  the  l a t t e r  p a r t  of the p re s ­
ent paper. One of the  new t r i l o b i t e s  described , Cyphaspis 
ro tu n d a , approaches very nea rly  t o  C. minima Cooper, from 
Perc£, while one of the new brachiopods, Leangella d lscu n ea ta , 
i s  n ea rly  akin to  L. s e p ta ta  (Cooper).
While Schuchert regards these A sh g il l ian  beds as Upper 
Ordovician, U lr ic h 1s c o r re la t io n s  are  considerably  d i f f e r e n t .  
They a re  d i f f i c u l t  to follow because U lr ich  in te n t io n a l ly  
depa rts  from Lapworth's d e f in i t io n  which takes the base of 
the S i lu r ia n  a t  th e  base of the Llandovery. He regards the 
Richmondian as a pre-Llandovery form ation, and draws the base 
of the S i lu r ia n  between i t  and th e  underly ing  C incinnatian  
(1930, p. 73, e t c . ) .  For him the Richmondian is  the lower 
member of the  Medinan S e r ie s ,  which l a t t e r  he c o r re la te s  w ith 
the  Drummuck, p la c in g  the Barren f lag s to n es  and the Whitehouse 
Group w ith  the C inc inna tian . U lr ich  was only acquainted with 
the  Upper Drummuck f o s s i l s .  C erta in  Lower Drummuck sp e c ie s ,  
e s p e c ia l ly  Calymene c f .  meekl, have C incinnatian  a f f i n i t i e s .
But many sp ec ie s ,  as we have poin ted  ou t, are  common to both 
the  Lower and Upper d iv is io n s  o f  the Drummuck beds. I t  might 
seem, th e re fo re ,  as i f  U lr ich  would draw the  boundary of h is
Ordovician and S i lu r ia n  Systems through the Drummuck beds. 
While U l r ic h 1s proposals regard ing  the base of the S ilu r ian  
System are  thus unacceptable in  Scotland, the same conclusion 
does not n e c e s s a r i ly  apply to  those put forward by Troedsson, 
which we have mentioned above.
S P O N G I A E .
29.
R h o e a s p o n g l a  gen. nov.
D e f in i t io n . A bowl-shaped sponge with almost smooth outer 
wall and with a number of r a d ia l  walls sep a ra tin g  pockets 
which a re  of varying s iz e s .  At the  base the re  is  a small 
c i r c u la r  d isc  fo r  attachm ent. The a f f i n i t i e s  seem to  l i e  in  
the d i r e c t io n  o f  Bra Chios pongia Marsh (1867, p. 8 8 ), and hence 
with the suborder Lyssacina Z i t t e l  of the order H exactinellida  
Schmidt. Type: Rhoeaspongia m actaggartl sp. nov.
R h o e a s p o n g i a  m a c t a g g a r t l  sp. nov.
PI. I I ,  f i g .  1.
D iagnos is . S ubc ircu la r ,  bow l-like  body, c o n s is t in g  of c e n tra l  
vase-shaped cloaca from which numerous la rg e  posticae  open in to  
f l a t t e n e d  pockets , the  four or f ive  la rg e r  of which divide a t 
about a th i r d  t h e i r  len g th  in to  two unequal p a r t s .  There are 
a lso  some s ix  sm aller pockets ( f ig .  I )  opening in to  the cloaca. 
The sm alle r  of th e se  do not reach as f a r  d i s t a l l y  as the p e r i ­
phera l w a ll .  The in te rn a l  w alls  are r a th e r  th ic k ,  as a lso  
are  the lower and l a t e r a l  p a r ts  of the ex te rn a l  w all . The 
upper p a r t  of the e x te rn a l  covering was presumably much f in e r .  
The e x te rn a l  wall i s  almost smooth, but shows a few fa in t  
lo n g i tu d in a l  depressions corresponding to  the  p o s i t io n  of the 
Main in te r n a l  r a d i a l  w a lls .  Attachment was e f fe c te d  by a small 
i r r e g u la r ly  c i r c u la r  area a t  the base of the  c loaca l chamber.
D im ens ions . Height  15 mm. Diameter  v a ry in g  from about 38 mm. 
t o  35 mm. Diameter  o f  base  of a t tachm en t  5 mm.
Holo type .  H.M. P. 5200, H un te r ia n  Museum, U n i v e r s i t y  of
Gla s gow.
H o r iz o n . Lower Drummuck Group ( A s h g i l l i a n ) .
L o c a l i t y . "C r in o id  Bed" ( l o c a l i t y  5 ) ,  e a s t  brow of Q uarre l
H i l l ,  D a i l l y .
Remarks. Only one specimen, a n e a r l y  p e r f e c t  c a s t ,  i n t e r n a l  
and e x t e r n a l ,  has been o b t a i n e d .  No t r a c e  o f  s p i c u l e s  remains
approximately
as f a r  as can be s e e n ,  bu t  t h e ^ r a d i a l  symmetry, the  presence  
of  what may be reg a rd ed  as a c l o a c a ,  and the  i r r e g u l a r  r a d i a l  
p o c k e t s ,  a lm o s t  c e r t a i n l y  w a r ran t  the r e f e r e n c e  of  the specimen 
t o  the  c l a s s  S p o n g ia e .
F i g .  1 .  Rhos a sp o ng la  m a c t a g g a r t l  gan.  a t  *p. nor.  I n t e r n a l  o a s t .  
A. Viawad from balow (a s  In PI .  I I ,  f i g .  1 ) ;  B. Viawad from abora.  
Nat.  s l z a .
A f f i n i t i e s . The n ea re s t  a f f i n i t y  appears to be w ith the 
genus Brachiospongia, as above noted, members of which have 
la rg e  subequal p e r ip h e ra l  pockets in  separa te  r a d ia l  "arms," 
each of which opens proximally in to  a very broad c e n tra l  
c loaca . This genus is  found in  th e  Trenton Group, and i s  
th e re fo re  o lder than  the  Girvan genus. Rhoeaspongia, while 
probably r e l a t e d ,  d i f f e r s  in  having a much narrower cloaca; 
the  r a d i a l  pockets a lso  are  of various s iz e s ,  do not a l l  l i e  
in  the one p lane, and have th e i r  outer walls in tim a te ly  joined 
and forming a bowl-shaped integument. The lo n g itu d in a l  f u r ­
rows, f a i n t  as they a re  in  the Girvan sp e c ie s ,  I take as the 
p o ss ib le  in d ic a t io n  of the ex is ten c e , a t  an e a r l i e r  evo lu tiona l 
s ta g e ,  of separa te  "arras" such as are seen in  Brachiospongia. 
Whether the  two forms are c o r re c t ly  r e l a t e d  toge ther  must 
remain an open q u es tio n . We may note th a t  on account of the 
th ickness  of the w alls (c f .  Z i t t e l ,  1927, p. 52) the a f f i n i ­
t i e s  of Rhoeaspongia may a c tu a l ly  be w ith the order L i th i s t id a  
Schmidt. Whatever the  f in a l  d ec is io n  on these p o in ts ,  the 
sev e ra l  d i s t i n c t iv e  fe a tu re s  of the  Girvan species c e r ta in ly  
re q u ire  the  founding of a new genus. The species has been 
named a f t e r  Mr. T. MacTaggart, who, so f a r  as I  know, was the 
f i r s t  c o l l e c to r  from c e r ta in  of th e  Lower Drummuck l o c a l i t i e s .
3 2 .
B R A C H I O P O D A .
Superfamily Strophomenaoea Schuchert.
Genus B r a o h y p r i o n  Shaler, 1865.
B r a o h y p r i o n  m a t u t i n u m  s p . nov.
P i.  I ,  f ig s .  8-11.
D iagnosis . S h e ll  su b -se m ic irc u la r , plano-convex; maximum 
width near h in g e - l in e ;  c a rd in a l  angles not produced. Ventral 
valve g en t ly  convex, w ith small sharp beak subtending hinge- 
areawKiei, lies n e a r ly  in  plane of va lve . I n te r io r  of v e n tra l  
valve: the te e th  are  sho rt t r ia n g u la r  th icken ings fused to 
the h in g e - l in e ;  d iduc to r soars  i n d i s t i n c t l y  bounded, f l a b e l l i -  
form, d iv e rg e n t ,  about qu a r te r  the  leng th  of the  valve; 
adductors sm all, i n d i s t i n c t ,  separa ted  by f in e  median r id g e . 
Surface of valve w ith f in e  re g u la r  r a d ia l  th read s  - about 10 
th reads  in  a width of 1 mm. -  which are bent back l a t e r a l l y ,  
and one s tro n g  median r i b .  There i s  extremely f in e  concen­
t r i c  s t r i a t i o n .  A few concen tr ic  rugae are p re se n t ,  s tro n g es t  
a t  a l i t t l e  l e s s  than  h a l f  the  leng th  of the r a d i i .  Dorsal 
valve almost f l a t ;  beak inconspicuous; h inge-a rea  very 
narrow. Pine r a d i a l  ornament. I n t e r io r  w ith  d e l ic a te  an­
t e r i o r  w alls  to  d e n ta l  sockets  curving back almost p a r a l l e l  
with h in g e - l in e ;  c a rd in a l  p rocess of two d ivergen t lobes 
( f i g .  2 ) .
Dimensions. V entral v a lv e s . Width 9 -  12 mm.
Length 5.8 -  9 mm.
Dorsal v a lv e s . Width 9 -  12 .5 mm.
Length 5 - 8 mm.
Syntypes. H.M. L 1956-1974, Hunterian Museum, U niversity
of Glasgow.
Horizon. Lower Drummuck Group (A sh g il l ia n ) .
L o c a l i ty . Basal conglomerate ( lo c a l i ty  1 ) ,  south of "Auld-
th o rn s ."  ’’Crinoid Bed” ( lo c a l i ty  5 ) ,  east brow of Quarrel
H i l l ,  D a i l ly .
Remarks. This spec ies  is  abundant in  the "Crinoid Bed"
of Q uarrel H i l l ,  and one specimen has a lso  been found in
the b asa l conglomerate a t  "A uldthorns." Some of the sp ec i­
mens assume a more tran sv e rse  form in  which width approaches 
nea rly  tw ice the le n g th .  There is  a lso  a tendency to  f a i l ­
ure in  development of the  ex te rn a l  median r i b  and in te rn a l  
median furrow In the v e n tra l  va lve , a t re n d  e s p e c ia l ly  
marked in  th e  le s s  equidiraensional forms.
L c
F ig . 2 . Brachyprion matutinum sp . nor.
A. E xterior o f ven tra l va lve , showing ra d ia l threads, rugae, e tc .
(as in  PI. I ,  f i g .  8 ); B. Cast o f  in te r io r  of dorsal valve, showing 
cast o f d en ta l sockets and o f b ilobed card inal process (H.M. L 1963);
C. Cast o f part o f dorsal va lve , showing ca sts  o f an ter ior  w alls of  
dental sockets curving back nearly p a r a lle l to h in g e-lin e  (H.M. L 1962). 
x 4.
A f f i n i t i e s . In g e n e r a l  t h e  c h a r a c t e r s  of  B ra c h y p r io n  matu t inum  
a re  v e ry  l i k e  t h o s e  of B. m e d i o c o s t a l i s  (R eed) ,  from t h e  S lade  
beds ,  Pem brokesh ire  (1905,  pp.  4 49-450 ,  P I .  XX III ,  f i g s .  10,  
10a, 11) which a r e  a t  a h i g h e r  h o r i z o n  t h a n  th e  Lower and Upper 
Drummuck b e d s .  One d i f f e r e n c e  shown by B. m e d i o c o s t a l i s  i s  
t h a t  i t  h a s  th e  c a r d i n a l  m arg in  produced  i n t o  s m a l l  s h a r p -  
p o in te d  " e a r s . "  Mr. B. B. B a n c r o f t  in fo rm s  me t h a t  on s p e c i ­
mens of  B. m e d i o c o s t a l i s  in  h i s  c o l l e c t i o n  t h e  f l a t  f a c e s  of 
th e  p ro x im a l  p a r t s  o f  t h e  h i n g e - l i n e ,  to  which t h e  t e e t h  a r e  
f u s e d ,  each  c a r r y  t h r e e  o r  f o u r  d e n t i c u l a t i o n s . In most  s p e c i ­
mens of  B. m atu t inum  examined no d e n t i c u l a t i o n s  a r e  s e e n ,  but  
in  one c a s e  one o r  two f i n e  o b l iq u e  l i n e s  c r o s s  t h e  a n t e r i o r  
p a r t  o f  t h e  f l a t t e n e d  f a c e s  o f  t h e  s o l i d  t e e t h .  From t h i s  i t
appears th a t  the  Girvan sp e c ie s  is  a t ru e  member of th e  genus
Brachyprion, but more p r im it iv e  than  the  Welsh form.
Another p o s s ib le  a l l y  i s  Brachyprion sp . d esc r ib ed  
by A. F. F o e rs te  (1923, pp. 75-76, PI. XIV, f i g .  12) from muds 
beneath  the  B ra s s f ie ld  lim es to n e , a t  the  top of  the  Medinan 
fo rm ation , in  Ohio. This is  presumably a h ig h e r  ho r izo n  than 
th a t  reached by any p a r t  of the  Drummuck group. Only a n ea r ly
p e r fe c t  v e n t ra l  i n t e r i o r  of the  American spec ies  i s  known.
I t  d i f f e r s  from ours in  very  sharp  " e a r s , ” very narrow d e l -  
t h y r i a l  opening, and in  p ro p o r t io n a te ly  l a r g e r  s iz e  and co a rse r  
r a d i i .  On th e  inne r  su rfa ce  of t h i s  v e n t r a l  valve fla s tro n g  
median s t r i a t i o n  extends from a sh o r t  d is ta n c e  a n t e r io r  to  
the beak forward to  a p o in t  about half-w ay between th e  beak 
and th e  a n t e r io r  margin of the s h e l l . ” Casts o f  B. matutinum 
show s im ila r  median s t r i a t i o n ,  which i s  c l e a r ly  d i s t i n c t  
immediately in  f ro n t  o f  the v e n t r a l  muscular f i e l d ,  bu t 
u su a lly  becomes f a i n t  near th e  a n t e r io r  m argin. The American 
s h e l l  i s  2 1 . 5  mm. long , i . e . , two and a h a l f  times the  le n g th  
of an average Girvan specimen, and has 10-12 r a d i i  in  a w idth 
of 3 mm. I t  i s  p o s s ib le  th a t  Brachyprion sp . F o e rs te  may 
thus be regarded  as a l a r g e r  sp e c ie s  w ith d i s t i n c t i v e  fe a tu re s  
but d e f i n i t e l y  a l l i e d  to  B. matutinum.
F a r d e n i a  gen. nov.
D e f in i t i o n . The genus Fardenia i s  proposed to  cover species  
of strophomenoid o u t l i n e ,  su b -eq u a lly  bi-convex, and having 
r a th e r  s t ro n g  c o s ta e .  P r im it iv e ly  these  c o n s is t  of coarse  
p rim aries  w ith  a few f i n e r  r a d i i  between, but they  tend  in  
l a t e r  forms to  e q u a l i ty  of c a l i b r e .  V en tra l h in g e -a re a  h ig h  
w ith open de lthy rium . V en tra l  i n t e r i o r  w ith  ty p ic a l  s t ro n g  
d en ta l p la te s  making a h ig h  angle w ith th e  h in g e - l in e .
Dorsal va lve  w ith  co rrespond ing ly  th ic k  a n t e r io r  w alls  to  
the d e n ta l  s o c k e ts .  C ard ina l p rocess of two s to u t  lo b e s .
Type; Fardenia  s c o t lc a  sp. nov. The genus a ls o  comprises 
Stropheodonta (Brachyprion) columbana Reed (1917, pp. 896- 
897, PI. XVII, f i g s .  13 -19), and O rth is?  ap p lan a ta  S a l te r  
(1862, p. 72, PI. V, f i g .  l a - e )  a t t r i b u t e d  by Reed to  
S ch u ch e r te lla  (1916, p. 906) but a t  l e a s t  not be long ing  to  
the  same genus as S c h u c h e r te l la  p e r t  inax Reed (1917) from 
which i t  d i f f e r s  in  i t s  s t ro n g e r  d e n ta l  p la te s  and coarse  
r a d i i .  Forms l i k e  Sch. c r e d i t e n s i s  F o e rs te  (1923, p . 52,
PI. X II I ,  f i g .  6 ) p robably  f a l l  w ith in  th e  genus F a rd e n ia . 
The genus B rachyprion , we may n o te ,  d i f f e r s  from Fardenia  
in  hav ing  the  d e n ta l  p la te s  e n t i r e l y  fused to  th e  h in g e , and 
in  having f in e  e x te rn a l  ornament. The genus Stropheodonta 
d i f f e r s  from Fardenia  in  i t s  d e n t ic u la t io n  of  the whole 
len g th  of th e  h in g e - l in e  and in  i t s  f in e  ornament.
37.
F a r d e n i a  s c o t l c a  sp.  nov.
PI. I ,  f i g s .  1 -7 .
D iag n o s is . S h e ll  s e m ic irc u la r  to  subquadrate , wider than  
long, almost eq u a lly  b i-convex , w ides t a t  or immediately in  
f ro n t  of the  h in g e - l in e ;  c a rd in a l  angles approxim ately  r e c ­
ta n g u la r .  V en tra l valve g e n t ly  convex, most so along median 
l in e  f o r  h a l f  le n g th  of s h e l l ,  w ith  l a t e r a l  and a n t e r io r  
f l a t t e n i n g .  Beak sharp , a c u te ,  reach in g  w ell behind h in g e­
l i k e ,  sub tend ing  h ig h ,  ap sac l in e  a r e a ,  w ith  la rg e  t r i a n g u l a r  
delthyrium  reduced towards h in g e - l in e  by ingrow th. V en tra l 
i n t e r i o r  w ith  s t ro n g  d e n ta l  p la te s  in c l in e d  a t  60° to  th e  
h in g e - l in e ;  m usc le -scars  deeply  impressed p o s t e r i o r ly ,  o f ten  
c l e a r ly  but f a i n t l y  d e f in ed  in  f r o n t ;  d id u c to rs  l a r g e ,  
f la b e l l i f o rm ;  adductors obscure; median r id g e .
Dorsal valve g e n t ly  convex w ith a n t e r o - l a t e r a l  com­
p ress io n  co rrespond ing  to  v e n t r a l  va lv e ;  no median d ep ress io n  
but s l i g h t  f l a t t e n i n g ;  beak sm a ll ,  p ro tru d in g  a l i t t l e  behind 
h in g e - l in e ;  h in g e -a re a  narrow, a n a c l in e .  I n t e r i o r  w ith  prom­
inen t th ic k  a n t e r o - l a t e r a l  w a lls  to  d e n ta l  s o c k e ts ,  about 1 mm. 
long, s to p p in g  ab ru p t ly  in  f r o n t ;  s tro n g  b ilobed  c a rd in a l  p ro ­
cess; broad low median e le v a t io n  s t ro n g e s t  in  f r o n t  of ends 
of a n te r io r  w a lls  of d e n ta l  so c k e ts ;  adductor sca rs  i l l - d e f i n e d ,  
rep re se n ted  by e lo n g a te  narrow d e p re s s io n s .
The su r fa ce  is  t r a v e r s e d  by s to u t  r a d i a t i n g  rounded 
r ib s  w ith  i n t e r c a l a t e d  f in e r  r i b s .  The r ib s  c o n t ra s t  most in
c a l ib r e  l a t e r a l l y ,  where up to  fo u r  f in e  r i b s  may occur 
between coarse  p r im a r ie s .  On the median su r fa c e  of th e  s h e l l  
the r ib s  approximate more in  s i z e ,  th e  f in e r  r i b s  becoming 
co a rse r  and o cc u rr in g  in  p a i r s  between s tro n g e r  r i b s .  Many 
of the in t e r c a l a t e d  r a d i i  o r ig in a te  q u i te  c lose  to  the beak, 
and the  o th e rs  a t  l e s s  than  two th i r d s  the le n g th  of th e  
s h e l l .  Fine co n c en tr ic  s t r i a t i o n  of a s u b s id ia ry  na tu re  i s  
p re se n t ,  and becomes s p e c ia l ly  marked p o s t e r o - l a t e r a l l y  in  
some s h e l l s  (P I. I ,  f i g .  2 ) .  On the swollen p a r t  of the s h e l l  
th e re  is  a l i t t l e  r e f l e x io n  of the r i b s ,  r e f l e x io n  being  most 
marked where c e r t a in  of th e  r i b s  emerge on th e  f l a t t e n e d  
p o s t e r o - l a t e r a l  p a r t s .
Dimensions. V en tra l v a lv e s .  Width 7 - 1 4  mm.
Length 6 - 1 2  mm.
D orsal v a lv e s .  Width 9 - 1 5  mm.
Length 8 - 1 0  mm.
Syntypes. H.M. L 1940-1955, H un terian  Museum, U n iv e rs i ty  
of Glasgow.
H orizon. Lower Drummuck Group (A s h g i l l ia n ) .
L o c a l i ty . ”Crinoid  Bed” ( l o c a l i t y  5 ) ,  e a s t  brow of Q uarre l 
H i l l ,  D a i l ly ;  d i t to ,  ( l o c a l i t y  6 ), h a l f  mile n o r th  e a s t  of
Glenlochrie.
Remarks. F ardenia  s c o t ic a  is  very abundant in  the sandy 
"Crinoid Bed,” and p o s s ib ly  a l s o  occurs in  th e  f o s s i l i f e r o u s  
conglomerate ( l o c a l i t y  1) near ”A uId thorns . ” I t  does not 
occur in  th e  Upper Drummuck beds.
A f f i n i t i e s . The n e a re s t  a l l y  of Fardenia s c o t ic a  i s  F. 
columbana (Reed), from which i t  d i f f e r s  in  being more t r a n s ­
v e rse ,  and in  not showing sm all c r e n u la t io n s  on the h inge-  
l in e  on each s id e  of the  d e lthy rium . This i s  a c h a ra c te r ­
i s t i c  f e a tu re  of the  l a t t e r  sp e c ie s ,  which i s  n e v e r th e le s s  
almost n e c e s s a r i ly  r e l a t e d  to  F. s c o t ic a  by c lose  p a r a l le l i s m  
in  a l l  o th e r  c r i t i c a l  f e a t u r e s .  As might be expected in  
the more p r im i t iv e  form, F. s c o t i c a  has l e s s  c l e a r ly  develop­
ed muscular im p ress io n s . F. s c o t ic a  a lso  does no t show c le a r  
ovarian  p i t s  l ik e  th e  o th e r .  E x te rn a l ly  the c a l ib r e  of th e  
r ib b in g  in  F. columbana is  much more uniform and th e  f in e  
co n cen tr ic  s t r i a e  never become so s t ro n g  as in  F. s c o t i c a .
I t  is  concluded t h a t  th e  l a t t e r  may be tak en  to  be th e  ea r ly  
A sh g il l ian  r e p r e s e n ta t i v e  of a genus which in  the Lower 
Llandovery g ives  us F. columbana.
H i r n a n t i a  gen. nov.
D e f in i t io n . A genus c lo s e ly  a l l i e d  to  F a rd en ia , but d i f f e r i n g  in  
having simple c a rd in a l  p ro cess ,  markedly g r e a te r  convexity  of 
d o rsa l  v a lv e ,  and r a d i i  of n e a r ly  equal c a l ib r e .  The l a s t  two 
ch a ra c te rs  would only n e c e s s i t a t e  s p e c i f i c  s e p a ra t io n  from 
Fardenia s c o t i c a , but the f i r s t  i s  taken as r e q u i r in g  generic  
re c o g n i t io n .
Type; H irn a n tia  s a g i t t i f e r a  (McCoy).
Remarks. A u then tic  specimens of d o r s a l  va lves  (H.M. L 1986-1990) 
of t h i s  new genus have been d iscovered  in  a sandstone d ipp ing  
under th e  Mulloch H i l l  conglom erate, a hundred yards west o f  
High Mains farmhouse, in  t e r r i t o r y  p re v io u s ly  mapped as Drummuck 
Group. The beds involved have been termed th e  High Mains sand­
stone (v ide su p ra , pp. 8-9 ). The Girvan specimens of H ir­
n an tia  s a g i t t i f e r a  appear id e n t i c a l  w ith  specimens in  the 
B r i t i s h  Museum (N atu ra l H is to ry )  from Bwlch-hannerob and Cwn-yr- 
aethnen, s o u th -e a s t  of B ala, B.M. B 40818 (P I. I ,  f i g .  2 1 ) ,  B.M.
B 40815, e t c . ,  from the H irnant beds . This occurrence of £ .
the
s a g i t t i f e r a  a p p a re n tly  j u s t  ab o v e /O rd o v ic ia n -S ilu r ia n  unconform­
i t y  a t  Girvan appears to  support Dr. E lies*  co n ten tio n  t h a t  th e  
Hirnant beds in  Wales a re  a t  the  base of th e  Llandovery (1922, 
p .1 6 8 ).
Two of the Girvan specimens a re  i l l u s t r a t e d  ( p i .  I ,  f i g s .  
20, 2 2 ) .  The only  d i f f e re n c e  between th e se  and th e  Bwlch- 
hannerob form i s  th a t  th e  l a t t e r  has e x c e p t io n a l ly  d i s t i n c t  
m uscle-impress io n s .
Genus S t r o p h e o d o n t a  H a l l ,  1892.
S t r o p h e o d o n t a  b i  1 i  x sp . nov.
PI. I ,  f i g s .  12-16.
D iag n o s is . S h e ll  t r a n s v e r s e ly  s e m i - e l l i p t i c a l ,  about two 
th i rd s  as long  as wide; biconvex, but compressed; maximum 
width a long h in g e - l in e ;  c a rd in a l  ang les re c ta n g u la r  or s l i g h t l y  
l e s s .  V en tra l va lve  f l a t  except near beak which p ro je c ts  be­
hind h inge - l i n e ;  h in g e -a re a  t r i a n g u l a r ,  a p s a c l in e ;  h in g e - l in e  
d e n t ic u l a te .  V en tra l  i n t e r i o r  w ith  s t ro n g  d e n ta l  p la te s  
d iverg ing  a t  90°, narrowing and ben t back a l i t t l e  l a t e r a l l y ;  
m uscle-area , p en tagona l,  w ith  i l l - d e f i n e d  f l a b e l l a t e  d id u c to rs
whitH  isenc los ing  oval adduc to r  s c a r Asurrounded by r id g e .
D orsal va lve  g e n t ly  convex w ith  s l i g h t  median d e p re s ­
sion most pronounced a t  one t h i r d  le n g th  of s h e l l ;  l i n e a r  
hinge a re a ;  inconspicuous beak; c a rd in a l  p rocess of two lobes 
w ith f l a t t e n e d  proxim al f a c e s ;  a n t e r i o r  w alls  of d e n ta l  sockets  
d ive rg ing  a t  90°, then  cu rv in g  outwards n ea r ly  p a r a l l e l  to  
h in g e - l in e ;  m u sc le -scars  obscure ; i n t e r n a l  median r a i s e d  a re a  
corresponding to  e x te r n a l  d e p re s s io n .
Surface of s h e l l  covered by r o u ^ i ly  110 subequal 
rounded r a d i i ,  about 30 o f  which a re  p r im a r ie s .  The i n t e r ­
c a la te d  r i b s  a re  f in e  a t  t h e i r  o r ig in ,  but in c re a s e  in  c a l ib r e  
p e r ip h e ra l ly .  The r ib s  a re  jo ined  to g e th e r  by c lose-packed  
fine  c o n c e n tr ic  th re a d s  about equal in  c a l ib r e  to  the r a d i i  
where th e se  a re  f i n e .  This g ives a c h a r a c t e r i s t i c  woven
appearance to  th e  ornament. I n t e r n a l l y  the  r a d i i  show c l e a r ly  
from h a l f  th e  le n g th  of the  s h e l l  to  the  b o rder .
Dimensions. Length 9 mm.
Width 16 mm.
Syntype3 . H.M. L 1976-1981, H un te rian  Museum, U n iv e rs i ty  of 
Glasgow.
H orizon. Lower Drummuck Group (A s h g i l l ia n ) .
L o c a l i t i e s . ? Q u arre l H i l l  mudstones ( l o c a l i t y  4); and "C rinoid  
Bed” ( l o c a l i t y  5 ) ,  e a s t  brow of Q uarre l H i l l ,  D a i l ly .
A f f i n i t i e s .  This sp e c ie s  seems to  be c lo s e ly  a l l i e d  to  
Stropheodonta f i l o s a  v a r .  m ullochensis  Reed. This may be 
deduced e s p e c i a l ly  from a comparison o f  th e  i n t e r n a l  c h a ra c t­
e rs  of th e  v e n t r a l  v a lv e s .  Reed!s f ig u re  (1917, PI. XVII, 
f i g .  5) shows a p r e c i s e ly  s im ila r  oval adductor sc a r  to  th a t  
in  S. b l l i x  (P I. I ,  f i g .  12 ) . D if fe re n ces  a re  to  be seen in  
the co a rse r  ornament of our form, th e  t o t a l  absence in  i t  of 
rugae i n t e r s e c t i n g  th e  h in g e - l in e ,  and in  the f a c t  t h a t  i t  
has i t s  g r e a t e s t  b re a d th  a t ,  and not in  f r o n t  o f ,  th e  h inge-  
l in e  .
A p o ss ib ly  a l l i e d  sp e c ie s  is  S ch u ch e r te lla ?  in e x p e c ta ta  
Reed, from the  " S t a r f i s h  Bed." O utline and ornament seem to
connect the two, and a p a r t  from th e  n o n -reco g n it io n  of d e n t ic u -  
la t io n  in  S? in e x p e c ta ta , the  only p o in ts  of d i f f e re n c e  ob­
served are  poor development of d e n ta l  p la te s  and g re a te r  c l e a r ­
ness of r a d i i  in  a l l  p a r t s  of the  i n t e r i o r  o f  S? in e x p e c ta ta .
So f a r  as e x te r n a l  ornament is  concerned, ano ther form which 
c lo se ly  resem bles S. b i l i x  is  R afinesqu ina h i r n a n te n s is  (McCoy). 
Here aga in  th e  d e n t ic u la te  h in g e - l in e  in  the  former appears as 
a b a r r i e r  to  r e l a t i o n s h i p ,  but on th e  o th e r  hand we know th a t  
a s in g le  s t r u c t u r a l  f e a tu re  may not be a sa fe  c r i t e r i o n  to 
judge by. Furthermore d e n t ic u la t io n  appears to  a r i s e  independ­
e n t ly  in  genera l i k e  Brachyprion and F arden ia . In the circum­
stances i t  i s  q u i te  p o ss ib le  th a t  th e  genus S tropheodonta is
not w ell founded in  so f a r  as d e n t ic u la t io n  of th e  h in g e - l in e
#
has been g iven  as the  c h ie f  d i s t i n c t i o n  from R afin esq u in a . I t  
may be th a t  a sp ec ie s  l i k e  Stropheodonta b i l i x  i s  very  n e a r ly ,  
i f  not even g e n e r i c a l ly ,  r e l a t e d  to  R. h i r n a n t e n s i s . The two 
are a ls o  probably  r e l a t e d  to the  genus Farden ia  from which, 
in  s t r u c t u r a l  f e a tu re s  o th e r  than  t h e i r  f in e  ornament and 
more d e l i c a te  development of the  d e n ta l  p a r t s ,  they  d i f f e r  
very l i t t l e .
Among fo re ig n  sp e c ie s  Stropheodonta k a tu g la se n s is  
Reed (1932, p. 136, P I. XXI, f i g s .  1 -6 , and ?13), from Hjrflan- 
d e t ,  from a h o rizon  probably  somewhere near th a t  of the  
S tinchar  or B a lc le tc h ie  Group (J .  K jaer,  1932, p . 57) i s  
ap p a ren tly  a l l i e d  to  S. b i l i x . The ornament i s  almost i d e n t i ­
c a l .  in  th e  e a r l i e r  s p e c ie s ,  however, th e  i n t e r i o r  of the
d o rsa l  valve shows a median p a i r  of long s t r a i g h t  s l i g h t ly  
d iv e rg en t se p ta  ex ten d in g  th re e  fo u r th s  the le n g th  of the 
s h e l l ;  the c a rd in a l  p rocess  is  t r i l o b e d ;  and the d e n t ic l e s  
are f i n e r  than  in  S. b i l i x .  In th e  v e n t r a l  valve th e re  are  
s im ila r  median s e p ta ,  and the  d e n ta l  p la te s  a re  s h o r te r  than  
in  the Girvan sp e c ie s .  These f e a tu r e s  seem to  p o in t  back to  
a r e l a t io n s h i p  w ith  genera l ik e  Sow erbyella . This was the 
view he ld  by Br^gger (1877 , p. 19).
Genus L e a n g e l l a  Opik, 1933.
L e a n g e l l a  d i s c u n e a t a  sp. nov.
PI. I ,  f i g s .  17-19.
D iag n o s is . S he ll  sm a ll,  tum id, s u b t r i a n g u la r , concavo- 
convex. V en tra l va lve  h ig h ly  i n f l a t e d  along median l i n e ,  but 
l a t e r a l l y  somewhat dep ressed ; c a rd in a l  angles produced, sub- 
c y l in d r i c a l ;  beak m oderately  sw ollen , s l i g h t l y  overhanging 
the a rea  which l i e s  in  the p lane  of the v a lv e . I n te r n a l ly  
the re  i s  a s to u t  e longated  to o th  on each s ide  of the t r i ­
angular d e l th y riu m . Supporting the  t e e t h  are  two d e n ta l  
lam ellae  which run  forward and outward to  jo in  the r id g e  
bounding the m u sc le -sc a rs .  The muscle im pressions occupy a 
q u a r te r  of the le n g th  and a l i t t l e  l e s s  than a t h i r d  of the 
width of th e  v a lv e ;  the  d id u c to r  p i t s  are  broad , su b tr ia n g u la r  
in  o u t l i n e ,  and r a th e r  deeply  sunk; they  are  se p a ra ted  by a 
marked septum; the  a n t e r io r  r id g e  bounding the  m usc le-scars  
v a r ie s  from em arginate to  alm ost s t r a i g h t .  F a in t  sh o r t  v a s ­
cu la r  r id g e s  a r i s e  from the a n t e r o - l a t e r a l  ang les  of the  
muscle im p ress io n s . In  f r o n t  of the muscular re g io n ,  a 
sharp-edged h ig h  median septum o r ig in a te s  and runs forward 
for about 2 ram. along the  median l i n e .
Dimensions. Length 5 .5  mm.
Width 10 mm.
H olotype. H.M. L 1982. P a ra ty p e s . H.M. L 1983-1984.
Horizon. Lower Drummuck Group (A s h g i l l ia n ) .
L o c a l i t i e s . Basal conglomerate ( l o c a l i t y  1 ) ,  south of f,Auld- 
thorns"; and "C rinoid  Bed" ( l o c a l i t y  5 ) ,  e a s t  brow of Q uarre l 
H i l l ,  D a i l ly .
Remarks. Not a common f o s s i l ,  but e a s i l y  d is t in g u is h e d  from 
the o th e r  Girvan L e p te l lo id e a e  by the  sh a rp ly  d e f in e d  c l e f t  
in the c a s t s  of th e  v e n t ra l  v a lv e .  No s a t i s f a c to r y  specimen 
of the d o r s a l  valve has y e t been found. From th e  l e f t  a n te ro ­
l a t e r a l  p a r t  of th e  e x te r n a l  c a s t  of the h o lo type , the  ornament 
made out in  t h a t  re g io n  seems to  c o n s is t  of f in e  cos tae  about 
h a l f  a m il l im e tre  a p a r t ,  presumably w ith  f in e r  c o s te l l a e  in  
the in te r s p a c e s ,  bu t the  n a tu re  o f  the  m atrix  p r a c t i c a l l y  
excludes th e  o b se rv a tio n  of th e s e .  For a l ik e  reaso n  i t  is  
im possible to  pronounce on whether the  i n t e r i o r  i s  p a p i l l a t e ,  
though t h i s  i s  p ro b a b le .
A f f i n i t i e s . There is  a c lo se  a f f i n i t y  of L eangella  d isc u n e a ta  
with L. s e p ta ta  Cooper (1930, pp. 272-273, P I. I ,  f i g s .  9-13) 
from the  Upper O rdovician F^ beds of Perc£, Quebec. The two 
species are  n e a r ly  a l ik e  in  o u t l in e  and d im ensions. D i f f e r ­
ences appear to  be th a t  in  L. s e p ta t a  (1) the  muscle p i t s  are  
narrower and more deeply  im pressed, and (2 ) th e  ornament i s  
probably d i f f e r e n t ,  the  s t ro n g  co s tae  b e ing  f a r t h e r  a p a r t  and 
r a r e r .  At th e  same time we may note th a t  in  th e  specimen from
lo c a l i t y  1, which has been tak en  as ho lo type  of L. d is c u n e a ta , 
the median septum is  sha rpe r  and does not reach  so near to  the 
fron t margin as the r a th e r  th ic k e r  septum in  L. s e p t a t a .
L. d e r f e le n s i s  Jo n e s ,  so f a r  as p rim ary  co s tae  which number 
f iv e  a re  concerned, i s  s im i la r  in  ornament to  L. s e p t a t a ; but 
i f  we tak e  in to  account the sh o rt cos tae  i n t e r c a l a t e d  near the 
margin in  L. d e r f e l e n s i s , i t  probably  more n e a r ly  resem bles 
L. d is c u n e a ta . While some such form as L. d e r f e le n s i s  may be 
regarded as a n c e s t r a l  t o  L. d isc u n e a ta  and L. s e p t a t a , the 
two l a t t e r  are  q u i te  d i s t i n c t  in  p o ssess in g  the s t ro n g  median 
septum.
G. A. Cooper has an i n t e r e s t i n g  note (1930, p. 273) 
th a t  a s e p ta te  form, probably  a se p a ra te  s p e c ie s ,  i s  inc luded  
with n o n -sep ta te  specimens in  P lec tam bonltes gibbosa W inchell 
and Schuchert (1895, pp. 416-417, P I. XXXII, f i g s .  13-17) a l ­
though t h i s  i s  not made c le a r  by the  f ig u re d  specim ens. I t  
seems u n l ik e ly  the septum should be an evanescen t f e a tu r e  
without s p e c i f i c  v a lu e .
48.
T R I L O B I T A .
Genua C r y p t o l l t h u s  Green, 1832.
C r y p t o l i t h u s  p o r t l o c k i l  ( S a l te r )
v a r .  nov. g l r v a n e n a  l a .
P I. I I ,  f i g s .  2 -5 .
D iag n o s is . O utline of cephalon approx im ate ly  s e m ic i rc u la r ,  
but l a t e r a l  margins te n d in g  to  be s t r a i g h t  or s l i g h t l y  con­
cave. G lab e lla  c la v a te ,  s t ro n g ly  arched , h ig h  above cheeks, 
w ith c a r in a  p o s t e r i o r ly .  Median p a r t  of g l a b e l l a  showing 
f in e  r e t i c u l a t i o n  of c i r c u l a r  d ep ress io n s  v ary ing  in  s iz e .
F i r s t  and second p a i r s  o f  g l a b e l l a r  furrows r e p r e s ­
ented by a l a t e r a l  d ep ress io n  in  the  g la b e l l a .  Third p a i r  
each r e p re se n te d  by a p i t  on the  g la b e l l a r  s id e  of the  a x ia l  
furrow, with f in e  d ep re ss io n  runn ing  o b liq u e ly  behind p a ire d  
e lev a ted  nodes -  o c c i p i t a l  lobes -  near base of g l a b e l l a .  
O c c ip i ta l  furrow broad , w ell-m arked, a rc h in g  forward in  f r o n t  
of nuchal sp in e ,  hav ing  l a t e r a l  p i t s  l a r g e r  th an  those  in  
th i r d  g l a b e l l a r  fu rrow s. Axial furrows d i s t i n c t ,  shallow , 
with pseudo-an tennary  p i t s ,  a n t e r io r  to  which th e  p re -  
g la b e l l a r  furrow  i s  p r a c t i c a l l y  absen t and th e re  is  an a rc u ­
a te  encroachment of the g la b e l l a  in to  the f r in g e .
Cheeks u s u a l ly  about as lo n g  as broad , w ith  rounded 
p o s t e r o - l a t e r a l  margin, evenly  i n f l a t e d ,  r i s i n g  towards 
g la b e l l a ,  sh a rp ly  ben t back towards deep p o s te r io r  m arginal 
furrow.
P o s te r io r  border of cephalon a narrow e lev a ted  rim . 
O c c ip ita l  r i n g  a lso  narrow w ith  spine s ta n d in g  up a t  r i g h t  
angles to  g la b e l l a .
F ringe f l a t ,  narrow in  f ro n t  of g la b e l l a ,  but r a p id ly  
in c re a s in g  in  b re a d th  p o s t e r i o r ly .  P o s te r io r  p a r t s  of f r in g e  
reach ing  back beyond r e s t  of cephalon and ending in  spine 
f lexed  outwards. Surface of upper la m e l la  w ith  f in e  r id g e  
opposite  a n t e r io r  margins of cheeks, but d iscon tinuous in  
f ro n t  of g l a b e l l a ,  s i t u a t e d  in s id e  second co n c en tr ic  row of 
p i t s .  C oncentric  rows of p i t s  reduced to  th re e  in  f ro n t  of 
g la b e l l a .  A n te r io r  p i t s  r a d i a l l y  arranged  in  shallow  s u l c i .  
Simple r a d i a l  arrangem ent ceases o u ts id e  co n c en tr ic  r id g e ,  
where th e  two o u te r  p i t s  in  each r a d iu s  are  f le x e d  a n t e r i o r l y .  
In the p o s te r io r  ang les of th e  f r in g e  the  r a d i i  appear as 
f lexed  p o s t e r i o r ly .
L a te r a l ly  t o  the  encroaching  a n t e r io r  p a r t  of the  
g la b e l l a ,  and in s id e  th e  c o n c en tr ic  r id g e ,  a c o n c en tr ic  row 
of p i t s  which r a p id ly  in c re a s e  in  s iz e  l a t e r a l l y ,  i s  i n t e r ­
c a la te d .  C oncentric  rows of p i t s  a lso  o r ig in a te  on the 
cheek m argins, (1 ) on the a n t e r io r  margin a t  a d is ta n c e  equal 
to about i t s  own b read th  from the  g la b e l l a ,  (2 ) j u s t  in  f r o n t  
of the  most d i s t a l  p a r t  of the cheek, and (3) on the  p o s te ro ­
l a t e r a l  margin of th e  cheek. Seven co n cen tr ic  rows of p i t s ,  
with some a d d i t io n a l  p i t s  no t ana lysed , are p r e s e n t ,  the l a t t e r  
ly ing  in  th e  broad p o s te r i o r  p a r t  of the  f r in g e  where th e  
arrangement of p i t s  is  approxim ately  q u in c u n c ia l .
The g i r d e r  is  developed on the lower lam ella  w ith in  
the outerm ost row of p i t s ,  and the su rface  o f  th e  la m e lla  is  
bent upwards a n t e r io r l y  to  i t .
Thorax unknown.
Pygidium about th re e  tim es as wide as long , sub- 
t r i a n g u l a r ,  p o s t e r o - l a t e r a l  margin arched outwards e s p e c ia l ly  
towards the f r o n t .  Rachis narrow, bounded by shallow , d i s ­
t i n c t ,  a x i a l  furrow s, d ec re as in g  g rad u a l ly  in  b read th  p o s te r ­
io r ly ,  where i t  ends in  a d i s t i n c t  sw e ll in g  in  the  e le v a te d  
margin. The r a c h i s  appears to  have something l i k e  14 segments, 
but only the  f i r s t  6 a re  c l e a r ly  d e f in e d ,  the  f i r s t  th ree  
being very s t ro n g ly  developed indeed . The p leu rae  corresponding 
to  the  6 a n t e r i o r  segments c l e a r ly  seen , w ithou t furrow , and 
become broader and sw ollen l a t e r a l l y .  As a r e s u l t ,  th e  p ro x i­
mal p a r ts  of th e  p le u ra e  a re  depressed  as c o n t ra s te d  w ith  the 
d i s t a l  p a r t s .
Dimensions. Length of cephalon 9 -  11 mm.
Width of cephalon 18 -  23 mm.
Syntypes. H.M. A 580-596, and J .D . ,  th e  former specimens in  
the H unterian Museum, U n iv e r s i ty  of Glasgow.
Horizon. Lower Drummuck Group (abundant); ?Upper Drummuck 
Group (very r a r e ) :  A s h g i l l ia n .
L o c a l i t i e s . Basal conglomerate and g r i t s ,  near 11 A uld thorns” 
( l o c a l i t i e s  1 and 2 ) ;  Q u arre l H i l l  mudstones, e a s t  brow of 
Q uarrel H i l l  ( l o c a l i t i e s  3 and 4 ) ;  "C rinoid  Bed” of Q uarre l 
H ill  ( l o c a l i t y  5 ) ;  d i t t o  ( l o c a l i t y  6 ) , h a l f  mile n o r th -e a s t  
of G len loch rie ; ? nS ta r f i s h  Bed” of Drummuck ( l o c a l i t y  7 ) .
Remarks. A specimen, r e p o r te d  as from the " S t a r f i s h  Bed,” 
Threave Glen, G irvan, d esc r ib e d  and f ig u re d  by Dr. Reed (1914 
b, p. 356, PI. XXIX, f i g .  7 ) ,  as T rinucleus g ib b if ro n s  -  a 
Caradocian form -  is  probably  an example o f  C ry p to li th u s  
p o r t lo c k l i  v a r .  nov. g l r v a n e n s is ; b u t ,  while C. p o r t lo c k i l  
var . nov. g lrv a n e n s is  i s  common a t  a l l  Lower Drummuck l o c a l ­
i t i e s ,  i t  is  noteworthy th a t  in  s e v e ra l  weeks c o l l e c t i n g  from 
Upper Drummuck l o c a l i t i e s  only a few fragments dub iously  
r e f e r a b le  to  C. p o r t l o c k i l  v a r .  nov. g lrv a n e n s is  have been 
found by the  w r i t e r .
The only f e a tu r e  d i s t in g u i s h in g  the  Girvan v a r i e ty  
from C ry p to li th u s  p o r t l o c k l i  ( S a l t e r )  i s  th e  presence  of the 
seventh row of p i t s  mentioned under (3) above.
Mr. B. B. B ancroft (1929, pp. 68-72) an a ly ses  the 
f r in g e  ornament in  th e  C ry p to l i th in a e  as c o n s is t in g  of s e r ie s  
of c o n c e n tr ic  rows of p i t s  e x te r n a l  to  the g i r d e r  ( f i g .  3 ) 
and i n t e r n a l  to  i t .  Those o u ts id e  th e  g i r d e r  he terms E^, Eg 
o tc .  and the  i n t e r n a l  rows a re  1^, Ig ,  1^, e t c .  The rows on 
e i th e r  s id e  of th e  g i r d e r  are  E^ and 1^.
Mr. Banoroft w r i te s  me as fo l lo w s :-  "The co n cen tr ic  
rows p re se n t  in  Q ry p to li th u s  p o r t lo c k l i  a r e : -
marginal,
E^, 1^, Ig forming continuous rows.
I_ extending  a n t e r i o r l y  to  about the  "an tennary  
c p i t "  -  but r a th e r  v a r i a b le .
I 4 ex tend ing  a n t e r i o r l y  to  about the  middle of 
the cheek.
I 5 a  s h o r t  row confined  to  the  p o s te r io r  margin
o f the  cheek* no t always c l e a r l y  separa ted  
as a c o n c en tr ic  row.
"Other c h a ra c te r s  o f  importance a r e : -
(1) There a re  no e le v a te d  p l a t e s  in  E^.
( 2 ) i n  e le v a te d  co n c en tr io  r id g e  between 1 -^  and Ig .
(3) The c o n c e n tr ic  rows a re  f lex e d  outwards in  the  p o s te r io r
re g io n  of the  f r i n g e .  There i s  a corresponding  s l i g h t  
co n cav ity  in  th e  f r in g e -m arg in .
(1)  and (3)  d i s t in g u i s h  c .  p o r t lo c k l i  from the  known
C r y p to l i th i ; but i f  we have re g a rd  to  th e  f a c t  th a t  (1) i s
also  found in  the  l a t e r  d e r iv a t iv e s  of B ro eggero ilthus  (v ide
Appendix) in  England, and (2 ) ,  i n  any case ,  i s  an unim portant
c h a ra c te r ,  I  can see no rea so n  why 0. p o r t lo c k l i  should not
be regarded as a t r u e  Q ry p to l i th u s ."
, G I R D E R  
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Fig. 3# C ryptolithus p o r tlo ck il var. nov. girYHnenals;
explanatory diagram (same as PI. I I ,  f i g .  2 ) .  x 3.
I n  a d d i t i o n  t o  t h e  f o r e g o i n g  c h a r a c t e r s ,  C. p o r t l o o k i i  
v a r .  g i rvsLnens is  h a s  an 1^ row c o n s i s t i n g  o f  5 p i t s  w i t h  p e r ­
f e c t  c o n c e n t r i c  a r r a n g e m e n t ,  e . g . p i .  I I ,  f i g .  4 .  The 
e v o l u t i o n a l  t r e n d  ( v i d e  Appendix) h a s  advanced  a s l i g h t  s t e p  
f u r t h e r  i n  t h e  G irvan  v a r i e t y  t h a n  i n  C. p o r t l o c k i i  f rom th e  
X i l l e y  B r idge  m ud s to nes ,  a t  pomeroy ( P o r t l o c k ,  1843, pp .  262- 
265, p i .  I ,  f i g s .  3 - 7 ,  11-12;  S a l t e r ,  1853, Dec. V I I ,  7,  p.  6; 
F e a r n s i d e s ,  E l i e s  and Sm ith ,  1907, pp .  121-122 ,  P i .  V I I I ,  
f i g s .  1 - 4 ) .  I n  t h e s e  r e f e r e n c e s  C. p o r t l o c k i i  i s  d i v i d e d  
in to  d i f f e r e n t  v a r i e t i e s ,  c h i e f l y  on g ro u nd s  o f  p r o p o r t i o n a l  
s i z e  o f  c h e e k s ,  e t c . ,  h u t  i t  i s  B a n c r o f t ’ s o p i n io n  -  and my 
own from  s t u d y  o f  m a t e r i a l  from Pomeroy i n  t h e  H u n t e r i a n  
Museum -  t h a t  t h e  d i f f e r e n t  pomeroy spec im ens  r e p r e s e n t  a 
homogeneous s p e c i e s .
A f f i n i t i e s . The genus C ry p to l i th u s , o r ig in a l ly  due to  Green 
(1832), was re d e f in e d  in  a broad way by Bancroft (1929, pp. 76- 
77) and from i t  he has s inoe  proposed to  remove th re e  new 
genera (1933, p. 2) le a v in g  the genus muoh r e s t r i c t e d  w ith 
C. t e s s e l a t u s  Green, r e c e n t ly  re d e so r ib e d  by Madeleine F r i t z  
(1924, p . 22, P i .  I I ,  f i g .  16) as genotype. 0. p o r t lo c k l i  
belongs to  C ry p to l i th u s  ( s . s . ) .
C. p o r t l o c k l i  i s  not c lo s e ly  r e l a t e d  to  any English  
or Welsh s p e c ie s ,  but i s  p robably  descended from the same 
s to ck  as Caradocian forms w ith  fou r co n c e n tr ic  rows o f  p i t s  
continuous in  f r o n t  o f  th e  g la b e l l a ,  such as C. t r a n s ie n s
Banoroft (1929, pp. 90-92), now a sc r ib e d  by i t s  au thor to
(Z)h is  genus B ro e g g e ro l i th u s .
The genus C ry p to l i th u s  has a lso  been d ef ined  in  a 
muoh broader way by Stjfrmer (1930, p . 15) and n a t u r a l l y  in ­
cludes 0 . p o r t l o o k i i .
St^rmer f ig u re s  one Scandinavian  sp e c ie s  as Crypto­
l i t h u s  o f r .  p o r t lo c k i  ( op. o i t . ,  pp. 43-44, p i .  6 , f i g .  13), 
but a lthough a l l i e d  t h i s  form i s  almost c e r t a i n l y  s p e c i f i ­
c a l l y  d i s t i n c t  from th e  S c o t t i s h  and I r i s h  forms, s ince  i t  
does not have r a d i a l  arrangement of  th e  p i t s  i n  f ro n t  of the 
g la b e l l a .  S t^ rm er 's  form, which comes from a lower ho rizon  
th an  ours , a l so  d i f f e r s  in  having a c o n c e n tr ic  r id g e  in s id e  
the E^ row o f  p i t s ,  w hile i n  the  o r ig in a l  C. p o r t lo o k i i  the
(3) Bancroft MS.; re fe rred  to Broeggeria preoccupied, by Bancroft 
(1933, p . 2); correction  due to Dr. S tubb lefie ld .
r id g e  i s  w i th in  the  1^ row. In  these  c ircum stances C. o f r .  
p o r t lo o k i  St^rmer must "be a d i f f e r e n t  sp e c ie s .
Two Bohemian sp eo ies  from Etage D are  comparable w ith  
C. p o r t l o o k i i . These are  T rinuoleus o rna tu s  and T rinuoleus 
u l t im a s , which Barrande d e s c r ib e s  as having the  ooncen trio  
rows of p i t s  numbering seven l a t e r a l l y ,  but reduced to  th re e  or 
fou r in  f ro n t  of the  g la b e l l a  (1852, pp. 623-628, p i .  29, f i g s .  
1-9 , and pp. 631-632, p i .  29, f i g s .  18-20).
C e r ta in  American forms, of an e a r l i e r  da te  than C_. 
p o r t l o o k i i , may a lso  be mentioned as showing l ik e  e v o lu t io n a l  
te n d e n c ie s .  C ry p to l i th u s  sp . F o e rs te  (1924, p. 236, p i .  XLIII, 
f i g .  17), l ik e  ou rs , has a s l i g h t l y  r a i s e d  r id g e  on th e  upper 
la m e lla  in s id e  th e  o u te r  two co n c e n tr ic  rows of p i t s ;  i t  a lso  
u s u a l ly  has th re e  ooncen tr io  rows of p i t s  in  f ro n t  of the 
g la b e l l a ,  but the  tre n d  towards re d u c t io n  of t h i s  p a r t  of the  
f r in g e  i s  s t ro n g  and some specimens show the median r a d i a l  row 
w ith  only two p i t s .  Another American sp e c ie s  which resem bles 
ours i s  C ry p to l i th u s  reourvus U lr ic h  (B a s s le r ,  1919, p . 334,
P I. 56, f i g s .  14-17, and F o e rs te ,  1924, pp. 238-239, P i .  XIV, 
f i g .  12 a , b, and p i .  X I I I I ,  f i g .  18). C. p o r t l o c k l i , how­
ever, has s h o r te r  nuchal sp in e ,  the  p le u ra l  p a r t  of the  f r in g e  
no t so muoh bent back towards the  genal an g le s ,  l e s s  massive 
and s h o r te r  genal s p in e s ,  and p robab ly  o the r  d i s t i n c t i v e  char­
a c t e r s .
Regarding th e  f a c t  t h a t  the  p le u r a l  p a r t s  o f  th e  
pygidium of  C. p o r t lo o k i i  a re  sw ollen  d i s t a l l y ,  we may note
56.
th a t  v e ry  s im i la r  f e a tu r e s  appear in  the  pygidium of 0 . 
(Angelin) as shown by Stunner (1930, P I .  6 , f i g s .  3, 10)
d ic o rs
Genus C y p h a a n i s  B urm eister, 1843. 
C y p h a s p i s  r o t u n d a  sp. nov.
P i .  I I ,  f i g s .  8 -9 .
D iag n o s is . M id d le -sh ie ld  sm a ll ,  broad, not very  convex. 
G lab e lla  muoh i n f l a t e d ,  n e a r ly  as broad as long , about th re e  
q u a r te r s  the le n g th  o f  the  cephalon, s ta n d in g  high above the 
cheeks; i t  narrows r a p id ly  opposite  th e  g l a b e l l a r  lobes to  
a t h i r d  of  i t s  w id th , a t  the  o c c ip i t a l  furrow . Axial furrows 
w e ll  d e f in e d , p r e g la b e l l a r  furrow deeper forming a smooth 
curve. Basal g l a b e l l a r  lobes  about one t h i r d  le n g th  of 
g la b e l l a ,  broad, po in ted  a n t e r i o r l y .  O c c ip i t a l  furrow wide, 
rounded; o c c i p i t a l  r in g  of s im i la r  c a l i b r e .  Fixed cheeks 
e le v a te d  opposite  l a t e r a l  p a r t s  of g l a b e l l a ,  p r e g la b e l la r  
f i e l d  narrow; where n a rro w es t,  a t  median l in e  of  cephalon, 
i t  i s  no w ider than  the p r e g la b e l l a r  furrow or the  deep 
f r o n t a l  furrow which d iv id e s  i t  from the  rounded rim  of the  
s l i g h t l y  curved a n t e r io r  b o rder . Cephalon w ith  f in e  tu b e rc le s  
vary ing  in  s i z e .
Dimensions. M id d le -sh ie ld  3 mm. i n  le n g th .
H olotype. H.M. A 597, H un terian  Museum, U n iv e r s i ty  of 
Glasgow.
Horizon. Lower Drummuck Group (A s h g i l l i a n ) .
l o c a l i t y . Q u a r r e l  H i l l  m udstones  ( l o c a l i t y  3 ) ,  e a s t  brow 
of  Q u a r r e l  H i l l ,  D a i l l y .
Remarks. The sp e c im en  f i g u r e d  was c o l l e c t e d  by th e  w r i t e r ,  
and a number o f  o t h e r  spec im ens  have been  o b t a i n e d  by Mr. j .  
I .  Begg.
The o c c i p i t a l  r i n g  may have a low median node .
A B
F ig . 4 . A. Cyphaspis rotunda sp . nov. (as in  PI. I I ,  f i g .  9 );  
B. £ .  sp . nov.? (as in  PI. I I , f i g .  7 ) .
z 4 .
A f f i n i t i e s . C yphasp is  r o t u n d a  a p p e a r s  t o  have i t s  g e n e r a l
a f f i n i t i e s  w i th  th e  g roup  o f  s p e c i e s  r e s e m b l i n g  t h e  S i l u r i a n  
(4 )
C. m e g a lo p s , as  i l l u s t r a t e d  by S a l t e r  (1853 ,  P i .  V, f i g s .
1 and 1 * ) ,  bu t  p r o b a b l y  d i f f e r s  i n  ro u n d e r  g l a b e l l a ,  s m a l l e r  
b a s a l  l o b e s ,  and c o n j e c t u r a l  median node on o c c i p i t a l  r i n g .  
One o f  t h e  most c l o s e l y  r e l a t e d  s p e c i e s  i s  p r o b a b l y  C. minima 
Cooper (1930 ,  pp .  377-378 ,  p i .  5,  f i g .  12; p .  390,  f i g .  5)
(4 )  c . megalops i s  recorded by Reed (1906, p. 167) from the "Starfish  
Bed," Upper Drunmuck group, but i t  i s  doubtful whether C. megalops 
occurs in  the Ordovician.
from the Upper O rdovician beds a t  P erce , Quebec. In  Cooper’s 
p la te  5, f i g .  12, th e  p r e g la b e l la r  a re a  i s  a p p a re n tly  fo re ­
sho rtened , s in c e  h is  t e x t  f i g .  5, shows the p r e g la b e l la r  
f i e l d  w ith  co n s id e rab le  le n g th ,  too g r e a t  to  a llow  exact 
i d e n t i f i c a t i o n  w ith  0 . ro tu n d a . Other d i f f e re n c e s  seem to  
be the  l a rg e r  b a sa l  lobes  in  0 . ro tu n d a , w ith  co rrespond ing ly  
more rap id  ta p e r in g  o f  the  p o s te r i o r  p a r t  o f  the  g la b e l l a .
0 . minima has the  o c c ip i t a l  r i n g  c a r ry in g  a d e f i n i t e  node, 
and i t s  cephalon, u n l ik e  th a t  o f  G. ro tu n d a , i s  s a id  to  be 
unornamented.
Among Cyphaspids o f  e a r l i e r  than  A sh g i l l ia n  tim es,
0 , ro tu n d a  p o s s i b l y  has i t s  a f f i n i t i e s  w ith  the  same stock  as 
0. p la n i f ro n s  Eiohwald, from th e  Euokers, Cg beds -  Caradocian 
of the  E ast B a l t i c ,  one specimen of which f ig u re d  by Schmidt 
(1894, Taf. IV, f i g .  4o) shows g l a b e l l a r ,  b a s a l  lobary and 
o c c ip i t a l  f e a tu re s v e ry  l ik e  those  in  0. ro tu n d a . The l a t t e r  
d i f f e r s  in  having p ro p o r t io n a te ly  longer  a n t e r io r  border of 
the middle s h ie ld ,  g l a b e l l a  r i s i n g  h ig h e r  above oheeks, and 
in  i t s  narrower p r e g la b e l l a r  f i e l d .  C. p la n i f ro n s  i s  a lso  
r e l a t e d  to  the  Amerioan C. t r e n to n e n s is  W eller (1907). These 
may be tak en  as r e p re s e n t in g ,  a t  an e a r l i e r  d a te ,  th e  group 
to which C. ro tunda  and C. minima belong.
C. ro tu n d a  f a l l s  in to  W e l le r ^  group of Cyphaspids 
w ith  g la b e l la e  of in te rm e d ia te  le n g th ,  t h a t  i s ,  measuring 
about 80 per c e n t , of the  t o t a l  le n g th  of th e  cephalon. This
group in c lu d es  the  Upper O rdovician 0. slooomi Raymond (1925,
pp. 123-124, p i .  8 , f i g . 9) from the lower Maquoketa, a sp ec ies  
resem bling  ours but w ith  th e  g la b e l l a  much narrower a n t e r io r ly ,  
and - among l a t e r  forms -  from the A lexandrian  s e r i e s  0. g i r a rd -  
eauens is  Shumard, a sp e c ie s  w ith  h ig h ly  i n f l a t e d  g la b e l l a  very  
broad in  f r o n t  l ik e  ou rs , and C. in te rm ed ia  Weller from the 
Ohannahon. 0 . s looom i, i t  may be no ted , has a node on the  
s t ro n g ly  convex o c c ip i t a l  r in g ,  w hile Q. in te rm ed ia  has t h i s  
r in g  narrow, f l a t  and depressed  w ith re fe re n c e  to  th e  g la b e l l a .  
"These d i f f e r e n c e s , "  as Raymond says ( op. o i t . ,  p. 123), "a re  
a d m itte d ly  sm a ll ,  but s u f f i c i e n t  to  perm it a s e p a ra t io n ."
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C y p h a 8 p 1 8 s p . nov.?
P I. I I ,  f i g s .  6-7 .
D iag n o s is . M id d le -sh ie ld  narrow, convex; a n t e r io r  border 
a rc u a te ,  w ith  in c ip ie n t  median ang le . G lab e lla  two th i r d s  
le n g th  of oephalon, arohed, ova l,  tw ice as long as wide, 
s tan d in g  above cheeks. A xial furrows deep, s t r a i g h t ,  s l i g h t l y  
converging in  f r o n t ,  p r e g la b e l la r  furrow b roader, deep, bent 
in  an angle o f  about 1 0 0°, ex tend ing  p o s t e r o - l a t e r a l l y  a l i t t l e  
beyond a n te r io r  ends of a x ia l  fu rrow s. Basal g la b e l l a r  lobes 
i s o l a t e d ,  sm all, narrow, f i n e l y  ta p e r in g  a n t e r io r l y ,  about 
q u a r te r  len g th  of g la b e l l a .  O c c ip i ta l  furrow broad, rounded, 
not deep l ik e  a x i a l  fu rrow s, c ro sse s  narrow very  convex base 
of g l a b e l l a  a t  r i g h t  an g le s .  O c c ip i ta l  r in g  rounded, o f  semi­
c i r c u l a r  convex ity , d i s t i n o t ,  i t s  l a t e r a l  e x t re m it ie s  in  
l in e  w ith  median l in e  of each g l a b e l l a r  lobe . Small median 
node on o c c i p i t a l  r i n g .
P ixed cheeks narrow, e le v a te d  o p p o site  s id e s  o f  g la ­
b e l l a .  P r e g la b e l la r  a re a  long, in c l in e d  upwards d o r s a l ly  
in  an obtuse angle a t  h a l f  i t s  le n g th  (measured along median 
l i n e ) . proxim al p a r t  o f  a re a  - p r e g la b e l la r  f i e l d  -  convex; 
d i s t a l  p a r t  -  a n t e r io r  border -  almost f l a t  w ith  narrow furrow 
in c is e d  around o u te r  m argin.
Dimensions. M id d le -sh ie ld  3 .5  ran. in  le n g th .
H olotype. H.M. A 598, H unterian  Museum, U n iv e r s i ty  of 
Glasgow.
H orizon. lower Drummuck Group, ? Upper Drummuck Group;
( A s h g i l l i a n ) .
L o c a l i ty . Q uarre l H i l l  mudstones ( l o c a l i t y  3 ) ,  e a s t  brow 
of Q uarre l H i l l ,  D a i l ly ;  ? " S ta r f i s h  Bed" of  Drummuck 
( l o c a l i t y  7 ) .
Remarks. This form i s  r e p r e s e n te d  by  one m id d le -sh ie ld ,  
w ith  d o rsa l  p a r t  of the  g l a b e l l a  damaged. The w r i t e r  has 
a lso  c o l le c te d  a somewhat s im i la r  im perfec t specimen from 
th e  " S ta r f i s h  Bed." The su r fa c e  may be covered w ith  f in e  
tu b e r c le s ,  but p r e s e rv a t io n  p re v e n ts  a d e f i n i t e  s ta tem en t.
Cyphaspis sp . nov .?  p re s e n ts  s e v e ra l  h ig h ly  d i s ­
t i n c t i v e  f e a t u r e s ,  n o ta b ly  th e  f l a t t e n e d  a n t e r io r  border o f  
the p r e g la b e l l a r  a re a ,  the  v e ry  narrow g la b e l l a ,  and i t s  very  
sm all b a s a l  lo b e s ,  which probab ly  j u s t i f y  i t s  e s tab lish m en t 
as a new s p e c ie s .  G. sp . nov.?  we may n o te  d i f f e r s  from 
C. ro tu n d a  in  the  p ro p o r t io n a te ly  s h o r te r  and much l e s s  
i n f l a t e d  g la b e l l a , s m a l l e r  b a s a l  g l a b e l l a r  lo b e s ,  longer p re ­
g l a b e l l a r  f i e l d ,  f l a t  -  not r im - l ik e  -  a n t e r io r  b o rd e r ,  
angu lar  -  no t c r e s c e n t ic  -  p r e g la b e l l a r  furrow , shallow 
f ro n t  furrow , e t c .  ( f i g .  4 ) .
A f f i n i t i e s . So f a r  as the  sm all h asa l lobes and the  deep 
p r e g la b e l la r  and a x i a l  furrows are  conoerned, Qyphaspis 
sp . nov.? resem bles the  m id d le -sh ie ld  from Cader Dinmael, 
D enb ighsh ire , - Bala lim estone - a t t r i b u t e d  to  C. megalops 
v a r .  by S a l te r  (1853, p i .  V, f i g .  7 ) ,  but th e re  the s im i­
l a r i t i e s  end.
The n a tu re  o f  the  p r e g la b e l la r  furrow r e c a l l s  one 
o f  the  Upper le p ta e n a  lim estone s p e c ie s ,  G. t r ig o d a  Warburg 
(1925, pp. 190-193, P i .  V, f i g s .  38-39) in  which t h i s  fe a tu re  
i s  d e sc r ib ed  as fo l lo w s :-  " P re g la b e l la r  furrow deep and 
wide, widening in  the middle so as to  make a s l i g h t  in d e n ta ­
t i o n  on the su r fa ce  of the  p r e g la b e l la r  f i e l d ;  i t  g e n e ra l ly  
reac h es  a l i t t l e  f u r th e r  out than  the  l a t e r a l  e x t re m it ie s  
of th e  a x i a l  furrows - owing to  i t s  g r e a te r  w id th ."  In  t h i s  
d e s c r ip t io n  the  in d e n ta t io n  a p p a re n t ly  corresponds w ith  the  
p o in t  o f  th e  angle in  the  p r e g la b e l l a r  furrow of C. sp . nov.? 
and th e  r e s t  of th e  d e s c r ip t io n  i s  a lso  a p p l ic a b le .  But in  
most o th e r  f e a tu r e s ,  narrower f ix e d  oheeks, narrower o c c ip i t a l  
r in g ,  sm a lle r  b a sa l  g l a b e l l a r  lo b e s ,  shallow  f ro n t  furrow,
£ . sp . nov.? i s  d ec id ed ly  d i f f e r e n t .  The same s e t  o f  f e a tu re s  
a lso  d i s t in g u i s h  i t  from th e  much l a rg e r  G. b u rm e is te r l  
Barrande (1852, pp. 484-486, P i .  18, f i g s .  61-71) from Etage 
D of Bohemia, and from C. p la n i f ro n s  as d esc r ib ed  by Schmidt 
(1892, pp. 58-60, Taf. VI, f i g s .  40 -43).
Genus G a l y m e n e  Brongnia r t , 1822. 
G a l y m e n e  cf .  m e e k i  F o e rs te .
P I. I I ,  f i g s .  10-11.
Remarks. This Girvan m id d le -sh ie ld ,  o f  whioh specimens have 
been ob ta ined  by Mr. J .  I .  Begg, MT. H. G. Vevers, and the 
w r i t e r ,  appears to  co inc ide  very  n e a r ly  w ith  Galymene meeki 
F o e rs te  (1910, 1924) from the  C in c in n a tia n .  To d esc r ib e  i t  
would be p r a c t i c a l l y  to  r e p e a t  the d e s c r ip t io n s  by Foerste  
and by M. A. F r i t z  (1925). The pygidium of C. meeki i s  r a th e r  
d i s t i n c t i v e ,  having l i t t l e  t r a c e  of the  furrow o f te n  seen 
running lengthw ise  on the  p leu rae  in  o th e r  sp e c ie s .  P y g id ia
referable to  C. meeki have not yet been found a t ______
Girvan ; and i t  may be th a t  th e  Girvan s p e c i­
mens belong to  a sp e c ie s  d i f f e r i n g  c h i e f ly  in  c h a ra c te rs  o ther 
than  those  of the  m id d le -sh ie ld .
The Girvan m id d le -sh ie ld  a lso  resem bles th a t  o f  
C. c f .  f a y e t t e n s i s  Slocom, 1913, d esc r ib ed  by Mi*. Cox from
the  Richmondian of Akpatok i s la n d  (1933, p. 363, p i .  XX,
is
f i g .  1 ) .  G. f a y e t t e n s i s , however, /a p p a re n t ly  d is t in g u is h e d  
by i t s  p a p i l lo s e  s u r fa c e .  G. f a y e t t e n s i s  d i f f e r s  from 
0 . m eeki, a l s o ,  in  i t s  l e s s  sh a rp ly  upturned a n t e r io r  border. 
In  t h i s  l a s t  r e s p e c t  the  Girvan form may p o s s ib ly  prove to  
be in te rm e d ia te •
Dimensions
S y n t y p e a .
Horizon.
le n g th  of m id d le -sh ie ld  4 .7  mm.
Width of m id d le -sh ie ld
(p o s te r io r ly )  8 mm.
H. G. Y. and H.M. A 599-601.
lower Drummuck Group ( A s h g i l l i a n ) .
l o c a l i t i e s . Q uarre l H i l l  mudstones ( l o c a l i t i e s  3 and 4 ) ,  
e a s t  brow o f  Q uarre l H i l l ,  D a i l ly .
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F ig . I
Fig. 2 
Fig. 3 
F ig . 4 
Fig. 5 
F ig . 6 
F ig . 7 
F ig . 8
Fig. 9
F ig . 10 
F ig . 11
E X P L A N A T I O N  OF  P L A T E S .
P late  I .  Brachiopoda.
H.M. L 1940. Fardenia sc o tjc a ^ sp. nov. In te rn a l cast of 
▼entral YalYe. "Crinoid Bed" ( lo c a lity  5), eas t brow of 
Quarrel H ill, D a illy .
H.M. L 1943; p la s tic in e  c a s t. D itto . E xterior of dorsal YalYe. 
Same lo c a lity .
H.M. L 1943. D itto . Impression of e x te rio r of dorsal YalYe. 
Sane lo c a lity .
H.M. L 1942. D itto . Young specimen. In te rn a l cast of Yentral 
valve. Same lo c a li ty .
H.M. L 1942; p la s tic in e  c a s t . D itto . In te r io r  of T entral 
valve. Same lo c a li ty .
H.M. L 1941. D itto . In te rn a l cas t of dorsal YalYe. Same 
lo c a lity .
H.M. L 1941; p la s tic in e  c a s t. D itto . In te r io r  of dorsal YalYe. 
Same lo c a li ty .
H.M. L 1956. Brachyprion matutlnum sp. nov. Exterior of 
Y entral YalYe. "Crinoid Bed" ( lo c a lity  5), easy brow of Quarrel 
H ill, D ailly .
H.M. L 1957. D itto . In te rn a l cast of Y entral YalYe. Same 
lo c a li ty .
H.M. L 1958. D itto . D itto . Same lo c a li ty .
H.M. L 1957; p la s tic in e  c a s t. In te r io r  of Yentral YalYe. Same 
lo c a li ty .
Fig* 12• H.M* L 1976. Stropheodonta b i l lx  sp. nov. In te rn a l cast 
of Yentral YalYe. "Crinoid Bed" (Locality 5), east brow 
of Quarrel H ill, D ailly .
F ig . 13. 
F ig . 14. 
F ig . 15. 
F ig . 16. 
F ig. 17.
F ig. 18.
F ig . 19. 
F ig . 20.
F ig . 21. 
F ig . 22.
H.M. L 1977; p la s tic in e  c a s t. D itto . E xterior o f Yentral 
YalYe. Same lo c a li ty .
H.M. L 1978. D itto . Impression of ex te rio r of dorsal YalYe. 
Same lo c a li ty .
H.M. L 1976; p la stic in e  c a s t. In te r io r  of Yentral YalYe. 
Same lo c a lity .
H.M. L 1978. D itto . In te rn a l cast o f dorsal YalYe. Same 
lo c a lity .
H.M. L 1982. Leangella diacuneata sp. nov. In te rn a l cast 
of v e n tra l valve. Conglomerate a t  "Auldthorns" ( lo ca lity  
I ) ,  Quarrel H ill, D ailly .
H.M. L 1983. D itto . "Crinoid Bed" ( lo c a lity  5), east brow 
o f Quarrel H ill, Dailly*
H.M. L 1983. D itto . D itto . Same lo c a lity .
H.M. L 1986. Hi m an tis  s a g i t t l f e r a  (McCoy) gen. nov. In te rn a l 
cast of dorsal valve. High Mains sandstone, 100 yards west 
of High Mains farmhouse, D ailly .
B.M. B 40818. D itto . D itto . Hirnant Beds, Bwlch-hannerob, 
south-east of Bala, North Wales.
H.M. L 1987. D itto . High Mains Sandstone, 100 yards west 
o f High Mains farmhouse, D ailly .
A ll specimens, except f ig s . 20-22, from Lower Drummnck Group. 
H.M. ■ Hunterian Museum. B.M.~S B ritish  Museim (Nat. H is t . ). 
Figures twice actual s iz e .
Fig. 1. H.M. P 5200. Khoeaspongia mactaggarti gen. e t sp. d o t .
In te rn a l cast viewed from the base of attachment. "Crinoid 
Bed" ( lo c a lity  5), e a s t brow of Quarrel H ill, D ailly . Nat. s ize .
F ig . 2. J.D . Cryp to l l  thus po rtlock ii Tar, nor. g jrran en sis . Cephalic
sh ie ld ; impression of lower lam ella. Quarrel H ill  mudstones 
( lo c a lity  3), east brow of Quarrel H ill, D ailly . X 2.
F ig . 3. H.M. A 580. D itto . Cephalic sh ie ld ; surface of upper lam ella.
Seme lo c a lity . X 2.
F ig. 4 . H.M. A 580. D itto . D itto , ( la te ra l  view). Same lo c a lity . X 2.
F ig. 5. H.M. A 581. D itto . Pygidium. Same lo c a lity . X £•
Fig. 6. H.M. A 598. Cyphaspis sp. nor.? M iddle-shield. Quarrel H ill
mudstones ( lo c a lity  3), east brow of Quarrel H ill, D ailly . X 2.
F ig. 7. H.M. A 598. D itto . D itto . D itto . Same lo c a li ty . X 4.
F ig. 8. H.M. A 597. Cyphaspis rotunda sp. noY. M iddle-shield. Quarrel
H ill  mudstones ( lo c a lity  3), e a s t brow of Quarrel H ill, D ailly .
X 2.
F ig. 9. H.M. A 597. D itto . D itto . Same lo c a li ty . X 4.
F ig . 10. H.G.V. Calymene c f . meeki Foerste . M iddle-shield. Quarrel
H ill mudstones ( lo c a lity  3), east brow of Quarrel H ill, D ailly .X 2.
F ig . 11. H.G.V. D itto . D itto , ( la te r a l  v iew .) Same lo c a lity . X 2.
F ig . 12. H.M. L 1975. Block w ith specimens including Brachyprlon
matutinum sp. now. ( in te rn a l and ex ternal impressions o f Yentral 
YalYe), Fardenia sco tlca  gen, e t  sp. nov., eye of Phacops. e tc . 
"Crinoid Bed" ( lo c a lity  5), east brow of Quarrel H ill, D ailly .
Nat. s iz e .
A ll specimens from Lower Drumnuek Group. H.M. -  Hunterian Museum. The spec- 
imens with reference numbers J.D. and H.Q.V. are in  the co llec tions of Mr.
J . Dougan, Khockeushion S tree t, Girvan, and of Mr. H. G. Vevers, Hampstead,
London.
P late  I I I .  Map o f the Cralghead-Glenshalloch In l ie r .
The Ordovician-Silurian unconformity is  shown by the separate 
mapping of the Lower and Upper Drummuck beds. The Drummuck group 
fo ss il ife ro u s  lo c a li t ie s  are Indicated as fo llow s:- 1. Basal con­
glomerate, south of "Auldthorns"; 2. Basal g r i t ,  escarpment north­
west of "Auldthorns"; 3. Quarrel H ill  mudstones (lower horizon), 
e as t brow of Quarrel H ill; 4 . Quarrel H ill  mudstones (higher 
h o rizo n ),d itto ; 5. "Crinoid Bed" of Quarrel H ill, d i t to ;  6. "Crinoid 
Bed" of Quarrel H ill, h a lf  mile north-west of G lenlochrie. 7. "S tar­
f is h  Bed," Threave Glen; 8. Ladyburn mudstones, c l i f f  section , d itto  
9. Ladyburn mudstones, f ie ld  section , South Threave; 10. Ladyburn 
mudstones, in  bank of stream, South Threave.
P la tes iy-XTSr.
Kiotographs of Cralghead-Glenshalloch In lie r ,  i l lu s t r a t in g  
topography, fo s s i l  lo c a li t ie s  etc*
79.
The photographs fo r P la tes I - I I I  are 
by Mr. D. M. F i l s h i l l .  P la te  IX is  by Rer. 
J .  M. Swing. The other p la tes  are by the 
author.
Plate I .
Brachiopoda.
Plate II.
Spongiae and T r ilo b ita  e tc
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a p p e n d i x .
THE DESCENT OF GENERA IN CRYPTOLITHINAE.
By B. B. B ancroft, M.So.
The l in e  of descent th a t  has been worked out in  the  
g r e a t e s t  d e t a i l  i s  th a t  which leads from M arro lithus  to  
R e u sch o li th u s . B r ie f ly  the  f a c t s  are  th ese : M arro lith u s
extends from the I l a n d e i l i a n  to  the  h igher horizons of the 
C ostonian  and e x h ib i t s  a g radual s im p l i f i c a t io n  of the 
f r in g e  ( re d u o tio n  of number of co n cen tr ic  rows in  I - reg io n )  
as i t  i s  t ra c e d  upwards. Together w ith  th ese  changes th e re  
i s  a tendency fo r  the margin of the h ead -sh ie ld  to  become 
l e s s  angu la r .  Now, during the  I l a n d e i l i a n  and e a r l i e s t  
Costonian th e  e x te rn a l  co n cen tr ic  row i s  B^; but du ring  the 
l a t e r  Costonian a few p i t s  of Eg appear in  f ro n t  o f  the  
g l a b e l l a ,  an event which marks a very  im portant tu rn in g  p o in t 
in  the l i n e .  In  the Harnagian the number o f  p i t s  in  Eg in  
f r o n t  in c re a se s  and the  same row i s  rep re se n ted  in  the  
p o s t e r o - l a t e r a l  reg ion : a s so c ia te d  with t h i s  change th e re  
i s  an in c re ase  in  the number of rows in  the I - r e g io n .  This 
Harnagian form i s  th e  f i r s t  B eu sch o li th u s .
The in t e r e s t i n g  th in g s  about t h i s  l in e  are  (1) a 
p e r io d  of s im p l i f i c a t io n  in  one d i r e o t io n  i s  followed by a 
p e r io d  o f  com plica tion  in  new d i r e c t io n s ;  and ( 2 ) c h a ra c te r s  
which have remained f ix e d  or v i r t u a l l y  f ix e d  throughout the 
h i s t o r y  of a genus may lo se  t h e i r  f i x i t y  (E i e x te rn a l  in
M a rro l i th u s ) and t h e i r  reg ions become the  th e a t r e  of t r e n d -  
l in e  changes i n  a derived  genus. A ll t h i s  helps to  ex p la in  
what happens in  the l in e  S a l te ro l i th u s  — > C ry p to l i th u s .
Of the l in e  S a l te r o l i th u s  ---- > U lr io h o l i th u s    ^ Broeggero-
l i t h u s  I s h a l l  note only th a t  E*^ , Eg, and Ig are  con­
tinuous  c o n c en tr ic  rows and 1  ^ extends a n t e r io r ly  to  about 
the  middle of the  cheek, and th a t  the  ensemble of these  ch a r­
a c te r s  i s  f ix e d  in  these  genera . B roeggero lithus a r i s e s  
through m utations of U lr io h o l i th u s  by red u c t io n  in  the  number 
of p i t s  in  the co n cen tr ic  rows, complete e l im in a t io n  of E3 , 
re-developm ent of a r e t i c u l a t e  su r fa c e ,  and form ation  o f  
e le v a te d  p l a t e - l i k e  r id g es  between the p i t s  of E^.
As regards  the rows of p i t s  and t h e i r  ex ten s io n  
a n t e r io r l y ,  Upper L o n g v ill ian  and l a t e r  B ro eg g e ro li th i  are  
w ithou t the  e lev a ted  p la te s  in  Eg. This i s  im portan t. Normal 
B roeggero lithus  p e r s i s t s  in to  the Aotonian, but as e a r ly  as 
th e  zone of B. b roeggeri we f in d  in d iv id u a ls  w ith assemblages 
i n  which Eg i s  d e feo t iv e  i n  f ro n t  of the g la b e l l a ,  1-3 p i t s  
of E^ being e x te rn a l .  These r a r e  m utations h e ra ld  the  appear­
ance of B. soud leyensis  o f  the  Upper soudleyan and lower 
L o n g v il l ia n  in  which Eg i s  always d e fec t iv e  in  f ro n t ,  th e re  
being as many as 16 p i t s  o f  E^ e x te rn a l .
Now, near the base of the  Upper L o n g v ill ian  in  the 
U.S.A. th e re  appears the f i r s t  t ru e  C ry p to li th u s  ( C. t e s s e l a t u s ) 
a form which d i f f e r s  from B roeggero lithus soud leyensis  only in
the complete absence of Eg. E^ w ith i t s  c h a r a c t e r i s t i c  
e lev a ted  p l a t e s ,  i s  now the  e x te rn a l  row. The o th e r  char­
a c te r s  of the  f r in g e  remain f ix ed  t i l l  the end of the 
Trenton. A fte r  the Trenton E^ as the e x te rn a l  row remains 
a f ix e d  c h a ra c te r ,  but the reg io n  in te r n a l  to  the g i r d e r ,
which was f ix ed  in  the  a n c e s t r a l  B ro eg g e ro li th u s , now be­
comes a th e a t r e  of p ro g ress iv e  m o d if ica tio n . The number o f
co n cen tr ic  rows in  t h i s  reg io n  in c rease  to  as many as 6.
(5)
This i s  the  C ry p to li th u s  tre n d .
(5) The passage quoted from Mr. Bancroft (vide su p ra ,
page 5 2 ) may be read co n secu tiv e ly  from t h i s  p o in t .  
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